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Studies on Deposition of Submicronic Dust Particles 


in the Respiratory Tract 


L. DAUTREBANDE, Brussels; H. BECKMANN, and W. WALKENHORST, Bochum, Germany 


Introduction 

In a previous paper,’ the characteristics 
of the lung retention of coal dust particles 
(maximum size 54; mean size 0.8) were 
studied in three normal subjects. By com- 
paring inspired air, global expired air, end 
of tidal air, and alveolar air, it was shown 
that the deposition rate of these particles as 
estimated by their counting in the global ex 
pired air and in the last portion of the tidal 
air was inversely proportional to the re 
On the the 
deposition rate of these coal dust particles 


spiratory rate. other hand, 
in the Haldane-Priestley deep alveolar air 
was consistently observed to be above 90, 
irrespective of the frequency or of the depth 
of breathing. As theoretically assumed by 
l'indeisen * and experimentally confirmed by 
Wilson and La Mer,* Landahl, Tracewell 
and and Altshuler, 
Nelson,’ it found 


that for every respiratory rate, from 3 to 


Lassen,* Yarmus, 


Palmes, and was also 
32 per minute, the deposition of these coal 
dust particles in the lungs taken as a whole 
and at the level of the last portion of the 
tidal 


round about 0.5y. 


air, usually presented a minimum 
Such a shift toward a 
minimum followed by a reascending of the 
deposition rate could not be demonstrated 
in deep alveolar air samples. 


Received for publication June 9, 1958 


Silicosis Research Institute, Bochum, Germany 


Presented before the III Internationaler Staub 


lungen-Kongress, Munster, Westphalia, Germany, 


October, 1957 


Experimental Procedure 
The 


deposition in the same three subjects (46, 


present study concerns the lung 
46, and 64 years of age) of four kinds of 
ink, Meln 


tyre aluminum powder,* calcium carbonate, 


submicronic particles: India 
and iron oxide dust of a density, respec 
tively, of 1, 2.2, 2.7, and 3.6. The cumula 
tive distribution curves of these dust 
particles are represented in Figure 1, along 
with the distribution curve of the coal dust 
particles as studied in the preceding paper 
of this series.! 

The technique used in the present study 
was similar to that: previously described. 
After dilution 50:50 with water and filter 
ing through a No. 50 Whatman filter paper, 
the India ink suspension was dispersed with 
Calerum 


a DAS aerosol generator.® car 


* Courtesy 


MelIntyvre Foundation, Toronto 


Particle size in 4 


Fig. | 


presently 


Distribution curves of 

studied: India ink 
iron oxide, aluminum powder, and calcium car 
bonate (mean size: 0.20¢ to 0.254) and of the coal 
dust (mean size: 0.84) as published in a previous 
paper of this series.’ 


the four dusts 
(mean size: 
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bonate, aluminum, and iron oxide particles 
were dispersed with a Wright constant-feed 
dust generator,’ then passed through two or 
four water-washing flasks, followed by a 
dry flask. The dust-laden air (100 ce. per 
second) was directed to a 0.5 cu. meter 
mixing chamber (igure 1 of preceding 
paper). The subjects, sitting at rest for 
15 to 30 minutes, breathed the air from 
this chamber at three different respiratory 
rates: 3, 10, and 32 per minute, according 
to the experiments, with a mean tidal vol- 
ume of about 2,000, 800, and 350 ce., re- 
spectively. Draeger bucconasal mask, 
with inspiratory and expiratory thin rubber 
valves, tightly fitted on the face, and with 
practically no dead space or resistance to 
breathing, All 
to breathe in 
clusively through the nose. 


was used. subject Ss were 


recommended and 


out, ex- 

As can be seen from the accompanying 
Table, the number of particles inhaled 
varied with every kind of submicronic par- 
ticulate matter and with every experiment. 

The dust-laden the chamber 
(primary aerosol) is first breathed for one 
minute without collecting the expired air, 
in order to wash out the lungs uniformly 
with the dusty air.¢ At the end of this 
preliminary one-minute period (and during 
an inspiration) the subject connects the ex- 


air from 


+ In control experiments, this preliminary mix- 
ing period was prolonged to 2, 3, 4, 5, 6, 8, or 10 
minutes with identical results; therefore it) was 
considered that one-minute breathing prior to the 
one-minute breathing into the spirometer is ade- 
quate for reaching a steady state. 


Variation in Number of Particles Inhaled 


Number of 
Water- 
Washing 
Flasks Between 
Wright Gen- Number of Particles per 
erator and Ce. in Inspired Air 

Dispersion - 
Chamber Minimum 


Air-Borne 


Material Maximum Mean 


Iron oxide 
Calcium 
carbonate 
Aluminum 
powder 
India ink 


15,600 
14,500 


49,900 
57,600 


33,050 
33,700 


41,900 92,100 62,800 


113,400 400,000 295,000 
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piratory valve tubing to a graduated spi- 
rometer (Figure 1 of preceding paper ') 
in which expired air pushes up, at each ex- 
piration, a light ball attached to a well- 
balanced counterweight. 

After the dust aerosol has been breathed 
for at least two minutes and collected into 
the spirometer for one minute, the subject 
blows his alveolar air, at the end of a 
normal inspiration, according to the Hal- 
dane-Priestley technique, through a 300 
2.5 cm. brass tubing maintained at 33 C by 
means of running water from and to a 
thermostat. The volume of air so expired 
varied from 1600 to 2600 ce. according to 
the subject. 

By means of Walkenhorst thermal pre- 
cipitators,* two air samples of the mixing 
(primary aerosol ) the 
spirometer were collected in every expert- 
ment, as well as, immediately below the 
expiratory valve, one sample of the last 


chamber and of 


portion of the ultimate expiration towards 
(end of tidal air), and 
finally one sample of the last portion of 
the alveolar air, at 70 cc. from the mouth- 
piece. 


the spirometer 


The volume of air sampled in the 
“alveolar” tubing was always 100 ce., while 
for the other samples (inspired air, global 
expired air, end of tidal air) only 30 ce. 
was usually collected for India ink particles 
and 50 ce. for the other dusts. Formvar 
screens prepared according to the Cart- 
wright and Skidmore technique * were used 
for After shadowing with 
Wolfram oxide, dust particles were photo- 
graphed with a Siemens electron micro- 


sampling. 


tAs a matter of fact, the Haldane-Priestley 
alveolar air was obtained according to two methods 
In most of the cases, as prescribed, the subject 
expelled his maximal expiration as fast as possible ; 
on the other hand, during nine control experiments 
on three subjects, the terminal forced expiration 
was delivered as slowly as possible. The aim of this 
double technique was to find out if the abrupt 
and maximal compression of the expired air ac- 
cording to the Haldane-Priestley method was not 
inducing, by itself, any trouble in the particulate 
matter deep retention. No difference could actually 
be found between these two variants, either in the 
number or in the granulometry of the particles 
sampled in the alveolar air. 
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DEPOSITION SUBMICRONIK 
scope. On enlarged photomicrographs the 
particles were counted and their size dis- 
tribution established for every sample of 
inspired air, expired air, end of tidal air, 
and alveolar air, thus permitting, by differ- 
ence, determination of the deposition rate 
of the dust particles in the lungs taken as a 
whole, in the last portion of the tidal air, 
and in the deep alveolar regions. 

Several control experiments showed the 
following: 

1. For the same aerosol, particles are uniformly 
distributed on all the screens and throughout the 
whole sampling surfaces. 

2. There is complete identity between the aerosol 
as dispersed in the chamber (primary aerosol) and 
the aerosol as sampled at the entry of the inspira- 
tory mask, that is, the inspired aerosol. 

3. There is complete identity between the pri- 
mary aerosol and the aerosol as sampled inside 
the spirometer when the air passes directly from the 
dispersion the spirometer through 
the breathing mask with its two valves, no subject 
being in the circuit. 


chamber to 


4. There is complete identity between the pri- 
mary aerosol and the aerosol as sampled at any 
place of the alveolar tubing after the chamber 
aerosol is passed directly to the alveolar tubing 

5. For the used, there is no 
significant superposition on the screens of discrete 
particles one upon another. 

extra still necessary, 
that pertaining to the correctness of the 
numbering and sizing of the particles on 
the photomicrographs. At this effect, every 
picture (9 or 10 for inspired air, 9 or 10 


sampling times 


control was 


DUST PARTICLES 


for global expired air, 6 to 10 for end of 
tidal air, and 6 to 10 for alveolar air) was 
enlarged on 1824 cm. paper. Five well- 
trained technical assistants were in charge 
of counting and sizing. In Figure 2 are 
represented the readings as reported by 
these five laboratory workers, independently 
of each other, for a shadowed picture (en- 
larged 5,600 * ) of iron oxide particles. 
Although the results of this control experi 
ment, as presented in Figure 2, may be 
considered as satisfactory, it was supple 
mentarily requested that every worker be 
in charge of one complete experiment, 1. €., 
counting and sizing all the particles, suc 
cessively, of inspired, expired, end of tidal 
air, and alveolar air; in other words, it was 
never accepted that worker No. 1, for ex 
ample, would count and measure particles 
of the inspired air, while worker No. 2 
or No, 3 was counting and measuring par 
ticles of the the 
experiment. Tinally, after daily routine 
observations had shown that workers No. 
3 and 4 regularly presented the closest 
results, especially for particles below O.2,, 


it was decided that most of the readings 


expired air of same 


would be performed by them. the 
whole, and in spite of the difficulty of 
maintaining clear-cut readings during such 
a long and tedious task, we are confident 


that the measurements reported by these 


@ Avercge 
Ne G 
o We? St 
o 
« ne 
120 
110 
* 
Fig. 2—Counting and sizing 
3 00-4 dust particles on an enlarged elec 
= . 
a tron microscope shadowed picture 
| of iron oxide primary aerosol by 
a tive laboratory workers. 
59 
40-4 
5 
304 
204 
104 
20 + 7 
0 1,0 1,5 
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Deposition rate of aluminum powder (mean size 0.2”) in the respiratory tract, as 


estimated by comparing inspired air (upper left) with global expired air (upper right), end 


of tidal air (lower left), and alveolar air 


per minute 
competent laboratory workers trust- 
the lung-retention 
characters of the fine particulate matter 
presently studied. 


wort hy witnesses of 


In Figure 3 are represented typical as- 
pects of photomicrographs used for count- 
ing and sizing particles inspired air, 
global expired air, end of tidal air, and 
alveolar air. Since 100 ce. of alveolar air 
was sampled instead of 50 cc. for the three 
other air samples, the number of particles 
counted in the right lower part of Figure 3 
is to be divided by two in order to corre- 
spond to the sampling conditions of the 
three other parts of the picture. 


Summary of Results 
In ligure 4 are represented the deposi- 


tion curves of the four submicronic  par- 
ticles used in the global expired air, end of 
tidal air, and alveolar air. It can be seen 


that, as is well known,!’™ the over-all 
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(lower right); subject breathing 
Sampling 50 ce. of air for three first samples and 100 ce. for alveolar air 


10% 830) cc 


lung deposition of these particles varies in- 
versely with the respiratory rate. Our pres 
ent findings confirm that, as was shown to 
be the case for coal dust,! the same inverse 
relationship between the deposition rate of 
these submicronic particles and the respira 
tory rate (from 3 to 32 breaths per minute ) 
does also exist for the end of the tidal air.§ 


When studying the characteristics of coal 


dust lung deposition according to the par- 


ticle size categories, from 0.2” up to 2.5), 
it was found! that the deposition curves 
showed a minimum-size deposition the 
lungs taken as a whole and in the last por- 


§$In relation to the high retention level as ob- 
served in the global expired air and in the last 
portion of the tidal air with breathing at the rate 
of three times per minute, it should be mentioned 
that, 30 years ago, Drinker et al.”® found that 
the chills and fever following inhalation of metal 
fumes (all below 0.6% in size) were acquired far 
more easily when the respiratory rate was 5 per 
minute instead of 12 to 15 per minute 
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the tidal air. This minimum 
found to be located around 0.3p-0.6p, re 
10, or 


lor India ink, iron oxide, 


tion of Was 
gardless of the respiratory rate (3, 
32 per minute ). 
calcium carbonate, and aluminum, though, 
our findings were not so regularly consist 
ent. In some cases, especially with iron 
oxide dust, a minimum retention was found 
in the global expired air and in the end of 
the tidal air; however, this minimum was 
sometimes below 0.24 and sometimes higher 
but with no fixed value between 0.1 and 
the expired air and not in the end of tidal 


sometimes a minimum was found in 


air or vice versa; sometimes, two “mini- 
mum” values were found in the expired air 
and/or in end of the tidal air curves; on 
the whole, in most of the experiments with 
CaCQOs,, and Al and in all the ex 
periments with India ink, the deposition 
curves failed individually to show a definite 


indication of an unquestionable minimum 


for a given size in the global expired air 


and in the end of tidal air. It is to be noted 
that no relationship could be found between 
these erratic or negative results and the 


nature of the particulate matter dispersed 


Fe203 
O CaCO3 
@ India ink 
4 Aluminium 


( ) Number of experiments 
between brackets 


global expired air 
end of tidal air 
Haldane Priestley alveolar air 


10 
Respiratory rate /min 


Dautrebande et al 


DUST PARTICLES 


(heavy or light ), the subject under obser 
vation, the breathing rate, or, for a given 
rate, the respiratory depth. Although it ts 
impossible to conclude that, for the sub 
micronic particles presently studied, there 
does not exist a size Category characterized 
by a minimal lung deposition, it 1s) only 
necessary to poimt out that, with the tech 
niques used, we were unable to demonstrate 
it unquestionably for every one of the four 
dusts studied, separately. When, however, 
instead of determining the deposition curves 
separately for each kind of dust, the data 
obtained for the four dusts were assembled 
and the means were plotted fraction by 
fraction of Ip, a shift regularly occurred 
in the deposition curves, toward 0.24 O.3p, 
regardless of the respiratory rate and depth, 
as can be seen from Figure 5. Assuming 
this manner of handling the curves can be 
accepted as buffering the small, inevitable 
errors in sampling, counting, and sizing, 
there now appears that, for the dusts pres 
ently studied, a minimum retention level 
may be found for particles around 0.254 


in the global expired air and the end of 


tidal air. 


Fig } 


ticle 


Lung deposition rate of dust) par 


according to the frequency of breathing, 


as evidenced by comparing global expired air, 
tidal air, and alveolar 


end of air with imspired 
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Curves A « global expired air 


Curves B «= end of tidal air 


breatns per minute 
Mean Tidal Volume 


1 breaths per minute 


Mears Tidal Volume 720cc 


Overall deposition 
global espirec air 63% 
end of tidal air 63% 


Overall deposition 
global expired air 39% 
end of tidal air 55% 
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Deposition rote % 


ig. 5. Deposition rate 
Mean Volume: 360cc according to the particle 
gidbel eapwed ar 36% size and for different re- 


end of tidal air 27% . 4 
spiratory rates as evi- 

denced by sampling global 
90 expired air and end of 
tidal air. Each curve 
60 represents the average 

° figures obtained for the 
20 | four submicronic dusts al- 

a 

together. 
Q2 05 04 OS 06 07 080910 


Size in mucrons 


Fig. 6 


As for the alveolar deposition of India 
ink, and 
aluminum submicronic particles, it closely 


calcium) carbonate, iron oxide, 


resembles that of coal dust particles.’ Con 
trary to the deposition rate in the lungs 
taken as a whole and in the end of the tidal 
air, the alveolar deposition of these par- 
ticles is not influenced by the respiratory 
rhythm or depth and it is extremely high 
91% of the 
(Vig. 4). 


(about particles inhaled ) 

igure 6 summarizes the results of &5 
alveolar retention curves on three subjects, 
without regard to the respiratory rate, ac- 
cording to the particle size for the four 
kinds of dusts. This curve is to be com 


pared with the optical microscope alveolar 


retention curve drawn by Brown, Cook, 
Ney, and Hatch for China-clay dust  par- 
ticles." Still, our curve, although much 


higher than Hatch’s curve, offers a com- 


parable downward shift toward 


14/388 


Size in microns 


Degree of deposition of fine particulate matter in deep pulmonary regions 
evidenced by Haldane-Priestley alveolar air) in relation to particle size. 


smaller 


. 3 60 Mean of 85 experiments on 3 subjects breathing 4 kinds of dust 
704 Calcium carbonate = 10 experiments 
“a 60 4 Mc Jntyre Aluminium powder 12 
2 © Jron oxide 2 
2 504 @ India ink 
+ 604 at 3 different rates 
3 breaths per minute, mean tidal volume: 2100cc 
204 32 breaths « 350 
104 
= 

o 

0 QI 02 03 04 05 06 0708 09 10 15 20 


particle sizes. The maximum particle size 
in the Haldane-Priestley alveolar air is 
about lp under the electron microscope 
(CaCOsg, FesOs, Al), thus definitely lower 
than that of Brown, Cook, Ney, and Hatch 
(ca, Sp 

Figure 7 brings up new experimental 
data concerning one of the main character- 


I India ink 


I Fe203 ond Cool dust 


Mean of 5 experiments 
at Jrespiratory rotes 
10, per minute } 


© on Jnormal subjects 
rr" 
« Global espired air 
End of tidal air 
Alveolar ar 
Porticle size p 
Fig. 7.—Size distribution curves of three cate- 


gories of dust with different granulometric spectra, 
respectively in the inspired air, the global expired 
air, the end of the tidal air, and the Haldane- 
Priestley alveolar air. | and Il: electron miscro- 
scope. II]: optical microscope 
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istics observed in studying the behavior of 
inhaled particulate matter. In comparing 
cumulative distribution curves of the par- 
ticles as found in the expired air, in the 
end of tidal air, and in alveolar air with 
the distribution curve of the corresponding 
inspired dust-laden air, it can be seen, by 
that 
the more expanded is the initial granulo- 


comparing Figure 1 with Figure 7, 


metric spectrum, the larger the difference 
between the inspired air and the different 
portions of the air collected from the lungs 
(global expired air, end of tidal air, and 
alveolar air). This is particularly striking 
for coal dust, of which, according to Figure 
1, more than 406¢ of the particles were 
above Ip. Inversely, it will be noted that 
for India ink (exclusively composed of 
particles below 0.54) the four particle size 
distribution curves found respectively in 
inspired expired, end of tidal air, and alve 
olar air, are practically superimposed. 
Brown, Cook, Ney, and Hatch have re 
ported that none of the particles below 1.2) 
were deposited before reaching the deep 
“lung air” regions. From Section Il of 
Figure 7 (iron oxide and calcium carbonate) 
it can be seen that for dust aerosols exclu 


there is a marked difference in deposition 


sively composed of particles below 


percentages between the end of the tidal air 


and the Haldane-Priestley alveolar air. 
Therefore it is to be expected that the 
entirety of the particles below 1.2 does not 
penetrate into the deep Haldane- Priestley 


bed 


disappears from the air before reaching 


alveolar a portion of them already 
the alveolar sac region. This is in aceord 
ance with the view that the dust deposition 
in the “lung air” is not independent of the 
particle size and that even’ for particles 
lower than 1.2 diameter, the smaller the 
particles are below that maximum size, the 
deeper they travel before being retained. 
As a matter of facet, from the left part of 
Figure 7 it can be concluded that for all 
particles below diameter (India ink ) 
the deposition before the deep alveolar sacs 
region is to be considered as negligible, 
since there is practically no difference in 
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the percentage number of particles (accord 
ing to the size) in the inspired air, global 
expired air, end of tidal air, and Haldane- 
Priestley alveolar air. On the whole, our 
experimental findings lead to the conclusion 
that a gradient must exist for dust depost- 
tion according to the particle size, not only 
from the trachea to the bronchioli: but also 
from the terminal air canals to the deepest 
alveolar sacs. 


Summary and Conclusions 


Following previous observations on the 
lung deposition of coal dust: particles,’ an 
experimental study of the lung deposition 
air-borne  submi 
ink, 


bonate, tron oxide, and aluminum powder ) 


characteristics of four 


cromic particles (India caletum car 


was undertaken on three normal 


human 
subjects breathing at three different rates: 
3, 10, and 32 per minute with mean tidal 
volumes, respectively, of ca, 2,000, 800, and 
350 cc. The India ink 
particles was ca. Ol and that of the other 
particles ca. 0.2). 


mean size of the 


Numbering and measur 


ing the dust particles were carried on by 


five well-trained laboratory workers using 
electron microscope enlarged photographs 
after) sampling the dust-laden air with 


Walkenhorst 


lormvar 


thermal precipitators on 


screens, and with 


Wolfram oxide. By comparing the number 


shadowing 
of particles nm a given volume of the in 
spired air and of the global expired air, the 
percentage of “over-all” dust deposition in 
the respiratory tract taken as a whole was 
easily determined. identical procedure 
was used for studying the dust deposition 
rate m measured samples of air collected 
from the last portion of an expiration (end 
of tidal air) and in deep alveolar air, as 
obtained by the Haldane-Priestley tech 
nique, 

From this experimental study, based on 
the close analysis of more than 3,000 photo 
nucrographs, it can be stated 

1. The deposition rate of these submi 
cromie particles in the lungs taken as a 
whole and in the last portion of the tidal 
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air varies inversely with the respiratory 
rate (lig. 4). 

2. The deposition rate of these submi- 
cronic particles in the deep pulmonary 
regions, as represented by the Haldane- 
Priestley alveolar air, is not influenced by 
the respiratory rate (Figs. 4 and 6). 

3. The alveolar deposition of these sub- 
micronic particles was regularly found to 
be very high (90 and more of the inhaled 
particles) (igs. 4 and 6). 

4. Except for India ink (the maximum 
particle size of which is 0.5» and the depo- 
sition of which consequently takes place 
exclusively in the deepest: pulmonary  re- 
gions), the mean size of the particles col- 
lected in the various portions of the expired 
air was observed to decrease regularly to- 
ward the deep alveolar air (Fig. 7). 

5. The larger is the granulometric spec 
trum of the inhaled particles, the greater is 
the difference in the mean size and in the 
size distribution curves between inspired 
dust-laden air and global expired air, end 
of tidal air, and alveolar air (Vig. 7). 

6 As far as the dust is concerned, the 
end of the tidal air cannot be assimilated 
to deep alveolar air, except) perhaps in 
breathing three times a minute with, cor 
respondingly, a very high tidal volume 
(lig. 4). 

7. Contrary to our previous findings 
with coal dust particles, we are not in a 
position to claim or to deny the existence 
of a minimum size deposition for each of 
the dusts presently studied. Nevertheless, 
when the deposition curves are built up, 
using the means obtained with the four 
dusts altogether for every fraction of 1p, 
it may be assumed that there is a minimum 
retention size, around 0.25, in the global 
expired air and the end of tidal air (big. 5) 
but not in alveolar air, 

8. In the deep alveolar air, there was 
found a definite tendency for the deposition 
rate to decrease with decreasing sizes below 
(big. 6). 

9. The maximum size for particles col 
lected from deep alveolar air photo- 
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graphed with the electron microscope was 
found to be around Ip (big. 6). 

10. None of these findings appeared to 
be influenced by the number of particles 
present in the inspired air (from 15,000 to 
400,000 per cubic centimeter ). 

A. Schneider, E. Raschke, A. Forster, L. 
Schmidt, M. Steinecke were responsible for count- 
ing and sizing the dust particles. W. Krengel 
gave technical assistance. 


64 Ave. Emile Duray (Dr. Dautrebande) 
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Tale Pneumoconiosis 


Cambridge, Mass. 


There has been increasing interest in the 
role of tale the production of 
pneumoconiosis. However, the number of 
published studies of this disease which have 
included postmortem examinations is 


small! 8 


lor this reason, we are reporting 
clinical and) postmortem observations on 
two men who had tale pneumoconiosis. A 
fellow worker who showed evidence of 
similar disease on x-ray examination also 
died, but a postmortem study could not be 
performed. 

The three men worked for about 25 years 
as “lay up” men in a factory manufacturing 
rubber-coated cable. Their work was to 
stand near the machines that coated the 
cables with rubber, and coil the freshly 
coated cable into pans that were filled with 
tale. The pans were cylindrical, without 
covers, and varied in diameter and depth, 
but were all large. It was the practice to 
shovel a layer of tale into each pan and 
then coil the wire on this layer. As soon as 
a coil of wire was laid in the pan, tale was 
shoveled on preparation for the next 
layer of cable. When the pan was filled 
with cable and tale, it was set aside until 
it was needed for the next step in the 
manufacturing process. 

While all employees working in the room 
had some exposure to tale, the most heavily 
exposed men were the “lay up’? men whose 
work has just been described. Although 
dust counts are not available for the period 


Submitted for publication Aug. 4, 1958. 

From the Department of Medicine and the De- 
partment of Pathology of the Mount Auburn 
Hospital. 

Clinical Associate in Medicine, Harvard Medical 
School (Dr. Seeler); Assistant in Medicine, Har- 
vard Medical School (Dr. Gryboski) ; Professor 
of Pathology, Tufts University School of Medicine 


(Dr. MacMahon). 
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of years that the three men worked with 
talc, the work created a great deal of tale 
dust, and there was no ventilation, so dust 
counts would have been very high. 

Tale is a specific substance, namely, hy 
drous magnesium silicate | HeMgs( ) 4], 
but commercial tale varies in composition. 
Some commercial tales have been found to 
contain as much as 40° of free silica,? and 
their use without satisfactory precautions 
might cause silicosis. The tale used through- 
out the years by the men whose cases we 
are reporting was all from a single mine 
in Vermont and presumably was of fairly 
uniform composition, It varied in grain 
size from Ip to 150”, with 90% of the 
particles being less than 10. Analysis of 
the tale below 10” in size was reported 
as 8% tale, 68% dolomite, 3% magnetite, 
16 serpentine, and 5% of other minerals. 
The free silica content was reported to be 
less than 0.506. 


Report of Cases 


Case 1.—The first patient was born in Italy in 
1883. Except for a period of army service, he 
worked as a‘farmer until coming to this country 
at the age of 24. He then spent about five years 
as a laborer in construction work. He did not do 
any tunnel work and could not recall having unusual 
dust exposure of any sort. He returned to Italy 
when he was about 30 and resumed farming. At 
the age of 37, he came back to this country 
and worked as a coal miner in West Virginia for 
about four years. He then moved to Massachusetts 
and obtained work in a factory manufacturing 
rubber-coated cable, where he was continuously 
employed until he retired at age 65. For 22 years 
his job in this factory was to coil cable in pans 
containing tale. As noted above, this work in- 
volved heavy tale exposure. 

The patient regarded his health as excellent 
until a few weeks prior to his first hospital ad- 
mission, which was on March 8, 1950. He could 
not recall ever having an illness requiring medical 
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attention. On one occasion, in 1945 or 1946, he 
coughed up some bright red blood, but this did not 
recur, and he was not sufficiently concerned to con- 
sult a physician about it. He said that he did not 
have a chronic cough and he had not noticed 
dyspnea, orthopnea, or edema. He could not recall 
ever having chest pain. 

In February, 1950, he began to cough and raise 
yellow sputum. He felt weak, and for the first 
noticed of breath. About three 
weeks after the beginning of this illness, he began 
to cough up blood and was brough to the hospital. 


time shortness 


Physical examination showed a thin, anxious, 
elderly white man in acute distress with paroxysms 
of coughing which he 

red blood. Temperature was 
Blood pressure 160/100. 
Pulse was 130, and respiration was 32. Except dur- 
ing paroxysm of coughing when he became cyanotic, 
his color was good. 


during raised moderate 
amounts of bright 
99.9 KF rectally. was 


His fingers and toes were 
clubbed. His skin was normal, and there was no 
lymphadenopathy. No significant abnormalities 
were found on examination of ears, eyes, nose, and 
throat. The trachea was in the midline. 
A-P diameter. 
lungs were resonant on percussion. 


His chest 
The 
Expiratory 
breath sounds were prolonged. Medium moist rales 
and rhonchi were audible throughout both lung 
fields. There was a sinus tachycardia. The heart 
sounds were of .good quality and no murmurs were 
heard. The abdomen was negative. There was no 
tenderness or edema of the legs. 


showed an increase in the 


Fig. 1 (Case 1).—Chest x-ray showing extensive 


fibrosis involving both lung fields with 
increased density most marked in the 
fields. 


areas of 
midlung 
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Chest x-ray (Fig. 1) showed extensive fibrosis 
involving both lung fields, consisting of rather 
homogeneous areas of increased density most 
marked in the midlung fields, together with in- 
creased linear markings. Emphysematous blebs 
were present in both upper lobes. An electro- 
cardiogram showed right axis deviation. The hema- 
tocrit reading was 45%, and the hemoglobin was 
13.6 gm. %. The white blood cell count was 
elevated, with a shift to the left, although the sedi- 
mentation rate was only 6 mm. per hour ( Win- 
trobe). Urinalysis was not remarkable. 
sputum specimens were examined for 


Several 
tubercule 
bacilli, both by smear and culture, with negative 
results. Cultures of three gastric aspirations were 
negative for tubercle bacilli. 

Because of continued hemoptysis, an emergency 
bronchoscopy was performed, which showed bleed- 


ing from the left main bronchus. 


Papanicolaou 
smears on bronchial aspirations were negative. The 
hemoptysis stopped on the second hospital day 
He had a fever up to 102 F during the first two 
hospital days, but from the third day until discharge 
on the 14th day, his temperature remained normal 
His cough gradually diminished, and rales and 
rhonchi disappeared before discharge. 
x-ray picture did not change 


The chest 


After discharge on March 22, 1950, he reported 
to the outpatient department. He 
complain of 


continued to 
and slight shortness of 
breath, but otherwise seemed to be doing 
until June, 


weakness 
well, 
1950, when he again began to 
He was readmitted on June 28, 
for evaluation. 


have 
1950, 
Physical examination at this time 
was similar to that on his first admission, except 
that no rales or rhonchi were heard in his lungs 
The x-ray of chest suggested the presence of a 
small cavity in the left upper lobe. Several sputum 
specimens were negative for acid-fast bacilli, but 
one specimen was reported as showing rare acid 
fast bacilli 


hemoptysis. 


Hlowever, tubercle bacilli did not 


grow in sputum cultures. Respiratory function 
tests showed a vital capacity of 2,500 cc. (77% of 
predicted value), with the right lung 
for 54% of this. Maximum capacity 
(66% of value). The 
oxygen consumption of the right lung was 57% 
of total 


accounting 
breathing 
was 55 liters predicted 


On July 11, 1950, a subcostal extraperi- 
osteal thoracoplasty was performed to close the 
in the left upper lobe. The postoperative 
course was uneventful, and he was discharged on 
July 27, 1950 


cavity 


He reported to the outpatient department regu 
larly, and, except for persistent nonproductive 
cough and moderate exertional dyspnea, he seemed 
to be getting along well, until June 12, 1951, when 
he was readmitted because of slight hemoptysis 
Chest x-ray at this time showed no change in the 


diffuse fibrosis except, of course, for the partial 
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left upper lobe as a 


Sputum 


operative collapse of the 


result of the surgery. cultures were 


negative for tubercle bacilli. He was discharged 
on June 15, 1951, as hemoptysis had not recurred 
after entry. 

Except for persistence of a cough and slight 
increase in dyspnea, he got along very well until 
December, 1956, when his cough became severer 
and he complained of pain over the lower right 
chest. He was readmitted to the hospital on Jan. 4, 
1956. At this time, examination of the lungs showed 
rhonchi throughout both lung fields. He was not 

The hematocrit reading was 44%. The 
blood cell was the 
differential. Chest x-ray showed considerable in- 


febrile. 
white count was normal, as 
crease in fibrosis in the right lower lobe, and to a 
less extent in the right upper lobe, when compared 
with x-ray studies of 1951. Sputum cultures showed 
no pathogenic organisms. He was discharged on 
lan. 7, 1956. Unfortunately, he was found to have 
a rectal mass, which proved to be adenocarcinoma 
of the rectum. 

He was readmitted on Feb. 5, 1956, for opera- 
tion for the rectal carcinoma, which was performed 
on Feb. 11, 1956. He did very well postoperatively 
for several days, but then developed a broncho- 
pneumonia due to Staphylococcus aureus. The pul- 
infection 


monary could not be eradicated by 


chemotherapy, and he died on March 31, 1956. 
Because this autopsy was restricted to an exam- 
ination of the thoracic cavity, only those findings 
that are clearly pertinent to the 
consideration will be described. There was a 
symmetrical uniform enlargement of the thoracic 
cage with flaring of the lower margins of the ribs. 
These formed with the sternum 
epigastric angle of 120 degrees. 


disease under 


a broad obtuse 


Three enlarged, 
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black, firm lymph nodes were found along the 
internal mammary vessels on the undersurface of 
the sternum. Both pleural cavities were completely 
obliterated by dense fibrous adhesions, and both 
lungs were large, distended, heavy, deeply pig- 
mented, and firm. The surface of each was 
riddled with air-containing blebs of varying size, 
and light palpation revealed irregular nodules and 
scars in the underlying lung parenchyma. There 
was no perceptible elasticity or resilience. The 
bronchi were dilated but empty, and the arteries 
were large and rich in atheromatous plaques. The 
hilar, paratracheal, and tracheal bronchial nodes 
were abnormally large, firm, and black. There was 
no demonstrable calcium. The lung parenchyma 
offered considerable resistance to cutting, and the 
freshly cut showed a coarse alveolar 
texture with diffuse and nodular scars, and scattered 
blebs and cavities. In addition, the dependent por- 
tions were congested and edematous. The heart, 
which was examined only from without, was en- 
larged on the right side. While both lungs were 
involved in this fibrosing process, the scarring was 
greatest in the central areas. 


surfaces 


From here it radiated 
out from the hilus, leaving the most peripheral 
portion soft and crepitant. 


In summary, the essential gross findings were 
those of severe bilateral chronic pneumonitis and 
pleuritis, with intense pigmentation, severe scarring, 
bullous emphysema, bronchiectasis, atherosclerosis, 
and chronic regional lymphadenitis. Combined 
with this was a well-defined cor pulmonale. 


The microscopic findings were even more spec- 
tacular. Not only did they confirm the gross find- 
ings, but in addition revealed several changes that 
were quite unsuspected. First, the general structure 
of the lung parenchyma was very severely altered. 


Fig. 2 (Case 1). - 
Lung. A large sear rich 
in carbon rich in 
crystalline doubly refrac- 
tile material. All normal 
markings are lost. Vessels 
within the fields are 
sclerosed. Two smaller 
elongated areas of scar 
tissue are also visible in 
this section. Here the 
collagen is poorly defined, 
somewhat granular, frag 
mented, and in these areas 
it no longer stains specif- 
ically for collagen. In 
the right lower quadrant, 
a patch of collagen is 
granular and fragmented 
Flere the collagen has lost 
its characteristic staining 
quality. 
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Fig. 3 1).- 
Lung. This is a_ field 
selected almost at random 
from a medium-sized sear, 
showing by polarized light 
an innumerable number 
of doubly refractile crys- 
tals. 


(Case 


4 1) 


Lung. This field was se 


Fig 


lected to show searring of 
lung parenchyma, anthra 
cosis, sclerosis, and con 
striction of blood vessels, 
and a striking irregularity 


’ / in the size and shape of 
alveolar walls 


Fig. 
Lung. This was selected 
to show the disintegration 
of collagen at a_ later 
stage than was visible in 
Figure 2. Here there is 
beginning cavity forma 
tion. This field also shows 
much scar tissue, much 
carbon pigment, and, what 
is not visible without po- 
larization, much doubly 
refractile crystalline ma- 
terial. This is an elastic 
tissue stain but no elastic 
is visible in any part of 
this field 
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and even in the 
better preserved areas the alveoli were overdis- 
tended and their walls were sclerosed and bloodless. 
There was a terminal acute inflammatory reaction 
in many areas 
the gross 


In places it was totally destroyed, 


This had not been recognized in 

The most conspicuous finding was the 
of large hyalinized, heavily pigmented 
masses of fibrous tissue (Fig. 2) containing bi- 
refringent crystalline material (Fig. 3). These 
hyalinized masses presented a confused pattern of 
interlacing bundles of scar tissue showing no hint 
of orderly lamination. In addition to these there 


presence 


were small solitary scars and coalescing large areas 
of fibrosis (Fig. 4). 
showed central necrosis liquefaction 


Some of these large masses 
and cavity 


field selected 
better-preserved 


Fig. 
Lung. 
from 
portion showing a scler- 
osed vessel at the center 
and scarring and pigmen- 
tation of the perivascular 
lymphatics. 
larity in size and shape 
of the large 
alveolar spaces. 


Note irregu- 


bordering 


Fig. 6 (Case 1).— 
lung. This field was se- 
lected from an area in 
which the lung parenchy- 
ma was better preserved. 
It shows a small area of 
recent hemorrhage, some 
hemosiderosis, and an in- 
filtration into the alveolar 
spaces of histiocytes. 
Capillaries in this area 
show maximal dilatation, 
and alveolar walls are 
edematous and thickened. 
Such fields as this re- 
semble those seen in long- 
standing passive 
congestion associated with 
left ventricular failure. In 
this lung this pattern is 
related to pathology with- 
in the lung, and no doubt 
plays an important part in 
the progressive dyspnea 
of these patients. 


formation (Fig. 5). Areas of intervening and still 
recognizable lung parenchyma contained an abun- 
dance of fluid rich in histiocytes, crystals, and red 
blood cells. Most of the alveolar walls in these 
areas were thickened (Fig. 6). While arteries 
adjacent to scars were dilated and showed both 
muscular hypertrophy and intimal sclerosis (Fig. 
7), many of these vessels had disappeared entirely 
in the larger areas of fibrosis. Bronchi for the 
most part were dilated, and their thickened walls 
contained lymphocytes, plasma cells, and_histio- 
cytes. bronchial lumina could be 
traced directly into the cavities formed by dis- 
integration, lysis, sequestration, and removal of 
hyalinized scar tissue, 


Occasionally, 
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av’ 7s 


It was quite clear that both lungs were involved 
chronic, 
reaction characterized by the 
proliferation of granulation and scar tissue, with 
a total loss of large areas of lung parenchyma and 
varying degrees of injury to the remainder of the 
lung. 
possible to trace the probable histogenesis of the 
Many of the 
alveoli contained doubly refractile crystalline ma- 
terial as well as an abundance of carbon. Some 
of this was free, but much was contained in large 
histiocytic cells. 

The earliest change involving the lung paren 
chyma was a fibrous thickening of the alveolar 


in an actively progressing, though very 


focal inflammatory 


From a study of many sections, it seemed 


large scars from their beginning. 


Fig. 9 (Case 1). 
Lung. A large scar with 
dense collagenous center 
and a rich deposit of car- 
bon pigment at the 
margin. No alveoli or al- 
veolar walls are recogniz 
able. It is of interest that, 
whereas birefringent ma 
terial is abundant in the 
area bordering this sear, 
the central area is prac- 
tically free of doubly re- 
fractile material. 
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Fig. 8 (Case 1).— 
Lung. This field was se- 
lected from one of the 
best-preserved areas. It 
simply shows a modest 
thickening and 
of the 


marked 


scarring 
walls, 
irregularity in 


alveolar 
size of the alveolar 
spaces, and desquamated 
epithelial cells swimming 
in a watery fluid transu- 


date. 


walls due in part to a proliferation of fibroblasts, 
a deposition of collagen, and an infiltration with 
(Fig. 8). Doubly 
were visible in these early lesions. Such lesions as 
this began by radiating out from the interlobular 
septa and blood vessels along the alveolar walls. 


histiocytes refractile crystals 


It is worth noting that in this early stage there 
was no circumscribed granuloma that could in any 
way be interpreted as a solitary tubercle or as a 
lesion of sarcoid. As the disease progressed, the 
thickened and the 
reduced to 


alveolar walls in these areas 


alveolar spaces became mere slits. 


Finally, the alveolar spaces disappeared and the 


thickened alveolar walls fused to form a_ solid 


mass. This led to varying size foci of avascular 
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A, 


sear tissue rich in crystalline particles. Medium- 
sized nodules appeared to enlarge by spreading at 
the periphery and coalescing with others, In this 
way, large scars were formed from which all nor- 
mal landmarks had disappeared. It is of consider- 
able interest to point out that the most central 
portion of these large scars, contrary to what one 
might expect, contained little or no pigment and 
many were entirely devoid of demonstrable crystal- 
line material (Fig. 9). The last stage in the life 
of these scars was characterized by regressive 
changes, necrobiosis, liquefaction, and cavity for- 
mation, 

Various stains were used in the examination of 
this material, and in the stains for collagen and 
elastic fibrils two very interesting changes were 
repéatedly seen in the medium-sized and larger 
scars. The first was characterized by a progressive 
loss in the normal staining reaction of collagen. 
Normally, this stains red with fuchsin. Here, much 
of it stained yellow, This chemical or physical 
alteration was often accompanied by the appear 
ance within the scars of lipid material including 
fatty acid crystals, but no calcium was found in 
any of the lesions. The second change involved 
the elastica of both vessels and lung parenchyma. 
In many areas this substance was barely recog- 
nizable in the walls of alveoli and vessels, and in 
the larger scars it had entirely disappeared, Be- 
cause of this disappearance of elastica, it was no 
longer possible to tract the course or the fate of 
the vessels as they became incorporated in scar 
tissue. As the elastica disappeared, it stained more 
and more faintly. Later it could not be stained at 
all, and at a still later period even the original out- 
lines could no longer be seen (Fig. 10). In the 
development of these changes in the lung, it was 
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quite apparent that one was not dealing simply with 
the production of granulation and scar tissue as an 
organizing inflammatory process but rather with a 
progressive destruction of lung parenchyma, with 
lysis of collagen and elastica, and finally with the 
formation of cysts and cavities within the central 
portion of the lung. 

Summarizing both the gross and_ the 
histological findings in this case, the pattern 
is one of a chronic crippling progressive 
disease of the lungs by scar tissue, injury, 
and destruction of blood vessels, dilatation 
of bronchi and alveoli, and slighter degrees 
of fibrosis and atelectasis throughout the 
rest of the lung. The presence of large 
quantities of doubly refractile material, 
except in the centers of the oldest and 
largest of scars, would appear to be the 
etiologic agent responsible for this particular 
form of pneumoconiosis. 

An examination of two of the enlarged 
hilar lymph nodes was characterized by 
hyperplasia of all elements with severe 
anthracosis. Doubly refractile crystalline 
material was found in histiocytes in both 
sinuses and pulp. One of the nodes con- 
tained three microscopic nodules of dense 
fibrous tissue in the centers of which 
birefringe crystalline material was readily 
demonstrable. Our diagnosis of the lymph 
nodes was one of talcosis, anthracosis, and 
benign reactive hyperplasia. 


Fig. 10 (Case 1).— 
Lung. This field was se- 
lected purposely to showa 
disappearance of elastica 
from one-half of the cir- 
cumference of a medium- 
sized artery together with 
a disappearance of elas- 


tica from all bordering 


lung parenchyma. The 


peripheral portion of the 
field is edematous, pig- 


mented, and infiltrated 
with histiocytes. 
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Case 2.—The second patient was born in Greece 
in 1886. He came to this country as a young man 
and was engaged in various unskilled occupations 
not involving unusual dust exposure for several 
years. From 1920 until his retirement in 1954, he 
worked in a factory manufacturing rubber-coated 
cable. For about 30 years, his job was that of a 
“lay up” man coiling cable into pans filled with 
tale. 


He had had a mild chronic cough since 1910, 
when he had pneumonia and empyema, until about 
1954, when it became severer and at times was pro- 


In 1945 
a chest x-ray (Fig. 11) was made, which showed 
pulmonary Sputum 
negative for tuberculosis. 


ductive of thick greenish yellow sputum 


fibrosis. examinations were 
In the following vears 
x-rays showed gradual increase in the pulmonary 
fibrosis, but it was not until 1953 that he began to 
notice dyspnea during normal activity. In 1954 
the dyspnea had become so disabling that he retired 
\t this time he was digitalized without apparent 
benefit. His cough became progressively severer 
and continued to be productive of greenish yellow 
sputum, Edema did not appear. 

He was admitted to the Mount Auburn Hospital 
on June 21, 1955, because he had become very weak, 
orthopneic, and cyanotic. Physical examination 
showed an elderly, emaciated, white man, who was 
orthopneic and cyanotic. Temperature was 98.6 F, 
respiration 25, and blood pressure 120/80. There 
was severe clubbing of the fingers and moderate 
His skin was normal, and 


clubbing of the toes. 


there was no lymphadenopathy. No significant ab- 

Fig. 11 (Case 2).—Chest x-ray taken in 1945, 
10 years before patient’s death. There is a mod- 
erate degree of fibrosis. 


Fig. 12 (Case 2).—Chest x-ray taken in 1955, 
the vear of patient’s death. There has been a great 
increase in generalized pulmonary fibrosis in the 
10 years since x-ray shown in Figure 11 was made 


normalities were found on examination of the eyes, 
throat. The 
His chest showed a moderate increase in 
\-P diameter 


diminished 


ears, nose, and trachea was in the 
midline 
Respiratory excursion was markedly 
The lungs were resonant to percussion 
Breath sounds were distant, and expiration was 
There were coarse, moist rales at both 
Percussion that his 


The basic rhythm was regu 


pre mnged 


bases indicated heart was 
moderately enlarged 
lar, but there were frequent ectopic beats. No 
murmurs were heard. Except for an oval pulsating 
mass in the right epigastrium, examination of the 
abdomen was negative. There was no tenderness 
or edema of the legs. 

Chest x-ray (Fig. 12) showed extensive bilateral 
fibrosis with poorly defined linear streaks scattered 
throughout both lungs. Many small bullae were 
present in both lungs. The heart was enlarged, but 
its shape was not characteristic of any specific 
cardiac abnormality. The eleectrocardiogram indi 
cated right ventricular enlargement and there was 
varying heart block with a Wenckebach phenome 
non. The hematocrit reading was 53%. The white 
blood count was 13,000, and the differential count 
showed a shift to the left. The 
The N. P. N 50 me. % and the 


COz was 33 mEq. Urinalysis was not remarkable 


Hinton test was 


negative was 
Digitalis was omitted because it was felt that he 
\ philebot 
omy was performed, with removal of 500 ce. of 
blood. He 


and subsequently 


demonstrated some evidence of toxicity 


was given oxygen cautiously, imitially, 


was given intermittent positive 


pressure together with a bronchodilator and an 
expectorant He was also given tetracyeline He 
improved remarkably on this regimen, and at the 


time of discharge on his ninth hospital day, he 
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was ambulatory and comfortable. He was advised 
to continue the use of a bronchodilator and an 
expectorant. 

Two weeks after discharge, he became severely 
orthopneic. He was treated with tetracycline again 
and improved, but three weeks later he again de- 
veloped an acute respiratory infection. In spite 
of vigorous antibiotic therapy, he became pro- 
gressively weaker and died suddenly on July 31, 
1955. 

Of particular interest were the autopsy findings 
in the lungs, pleura, heart, bone marrow, and 
spleen. The lungs resembled one another. Each 
was heavy, moderately distended, deeply pigmented 
and somewhat nodular to palpation. Scarring was 
concentrated centrally and from there radiated out 
into the periphery. The parenchyma was very diffi- 
cult to cut because of the diffuse and nodular 
coarse scarring. The freshly cut surfaces were 
scarred, pigmented, and in areas emphysematous 
with blebs and small cysts. A small cavity was 
found near the apex of the right upper lobe. None 
of the lung tissue was healthy, for even in the 
hetter-preserved areas, the texture was coarse. The 
bronchi were dilated, thick-walled, and contained 
both mucus and pus. The arteries were large and 
severely sclerosed, and obstructing emboli were 
found in some of the smaller branches. The hilar, 
paratracheal, and tracheobronchial nodes were en- 
larged, firm, and heavily pigmented, but they were 
not grossly searred, nor were they calcified, Over 
both lungs the pleura were covered by heavy, 
shaggy fibrous adhesions that bound the visceral 
and parietal surfaces together. The right ven- 
tricle was thickened and dilated, and the tricuspid 
valve was incompetent. The spleen was moderately 
enlarged and on histological examination showed 
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both venous stasis and considerable erythropoiesis. 
The latter was especially conspicuous in all of the 
sections of bone marrow. 

Because we are primarily concerned with the 
pattern of pathology in the lungs, the histology of 
these organs warrants a more detailed description. 
Two processes were found in the lungs at the time 
of autopsy: one, very recent, and the other chronic 
and old. The former was characteristic of a ter- 
minal bronchitis and bronchopneumonia, and_ the 
other was consistent with the disease under con- 
sideration. The latter involved both lungs equally. 
There was a chronic proliferative inflammatory 
reaction in the alveolar walls and in the lumina 
of some of the alveoli. A similar reaction was 
found in the walls of bronchi, bronchioles, and 
even arteries, lymphatics, lymph nodes, and pleura. 
This was accompanied by a rich deposit of black 
pigment and a heavy deposit of doubly refractile 
crystalline material throughout all lung fields. Re- 
lated to this scarring were areas of emphysema, 
cyst formation, and atelectasis. 


The most striking and most constant changes 
were centered in the alveolar walls and the alveolar 
spaces. The walls were thickened and fibrous, and 
the spaces were narrowed and often obliterated. In 
this way, areas of lung parenchyma became con- 
verted into small and larger nodules and septa of 
dense fibrous tissue, often rich in muscular fibers 
(Fig. 13). It is important to emphasize that there 
were no typical laminated silicotic nodules. Some 
of the alveoli were distended into blebs and small 
cysts. In better-preserved areas, many of the alve- 
oli contained carbon- and crystal-laden histiocytes. 
Lymphocytes, in contrast, were more conspicuous 
within the substance of the scar tissue. As the 
sears increased in size, they encroached on vessels 


Fig. 13 (Case 2). 

Lung. A large scar in- 
cluding a segment of 
bronchiole and several 
vessels embedded in fi- 
brous tissue. In this area 
there is an abundance of 
anthracotic pigment and 
doubly refractile crystal- 
line material. The nor- 
mal markings of the lung 
parenchyma, including al- 
veoli, alveolar walls, and 
by scar tissue. Vessels 
are sclerosed; there is 
hyperplasia and hyper- 
trophy of the muscularis 
of the bronchioles, and in 
this field the lumen of the 
bronchiole contains one 
round air bubble  em- 
hedded in pus. 
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and bronchi, and in time there was a loss of all 
normal landmarks. Some bronchi were dilated, 
thickened, and lined by squamous epithelium. In 
other areas, bronchiolar epithelium could be fol- 
lowed out into the alveoli, where it lined cavernous 
alveolar cysts. Arteries were sclerosed and their 
muscular walls became thickened. Lymphatics be- 
came lost in peribronchial scar tissue. 

In summary, the pattern of the lung in 
this second patient was much like the first, 
and was characterized by a_ progressive 
replacement of normal lung parenchyma by 
scar tissue. There was narrowing and oc- 
clusion of bronchi and bronchioles, and an 
obliteration of large portions of both 
vascular and lymph channels. The patches 
of emphysema and atelectasis, as well as 
the hypertensive changes in the wall of the 
arteries and in the wall of the right ventricle, 
and also the erythropoiesis in the spleen, 
were all considered secondary to this severe 
searring. The bacterial infection with the 
terminal pneumonia ultimately led to this 
patient’s death. 


Comment 


The pathological findings in these cases 
resemble those found by others 1 who have 
reported postmortem studies on persons ex- 
posed to tale. A striking feature of the 
histological studies, been 
commented on in other reports, was the 
appearance of many birefringent needle- 
shaped particles in the areas of fibrosis. 


which has also 


X-ray diffraction studies in our two cases 
indicated that the doubly refractile needle 
like particles were tale.* 

Porro et McLaughlin et al.,? Schepers 
and Durkan,® and Hunt ® all remark on the 
presence of asbestos-like bodies in the pul 
monary tissue, which we did not observe in 
Durkan 
these objects “tale bodies,” 


our material. Schepers and 


named and, 
finding that they were sparse where the 
tremolite content of the ash was low, con- 
cluded that the “tale bodies” were due to 


the inhalation of tremolite. This suggestion 
* The x-ray diffraction studies were performed 
by Mr. Harold Bavley, of the Division of Occupa- 


tional Hygiene of the Massachusetts Department of 
Labor and Industries 
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affords an explanation for our failure to 
find asbestos-like bodies in our material, as 
the tale to which our workers were exposed 
contained little or no tremolite. 

The pulmonary pathology in the two 
patients that we studied and in_ those 
previously reported is characterized by what 
is presumably a progressive replacement of 
normal lung tissue by fibrous tissue without 
any specific pattern that could be regarded 
as diagnostic for tale pneumoconiosis. The 
classical laminated fibrosis of silicosis was 
not present in our patients. 
the fibrosis of 


Presumably, 
tale pneumoconiosis is a 
nonspecific reaction to the presence of the 
tale spicules. The findings in the human 
lung are in keeping with the observations of 
Miller and Sayers * in their animal studies 
on the response of peritoneal tissue to 
industrial dusts. They found that tale, in 
contrast to. silica, merely produced what 
they classified as an inert reaction with a 
relatively small amount of fibrous tissue 
surrounding the tale deposits on the peri- 
Similarly, Schulz and Williams ® 


in animal studies with commercial tale found 


toneum, 


that the fibrous reaction was. slight and 
seemed to be only great enough to contam 
the foreign substance. though tale 
creates only a limited fibrous reaction, the 
amount of tale in the lungs of our patients 
was so great that the total fibrosis resulted 
in the replacement of a great deal of normal 
lung tissue by fibrous tissue. 

In view of the paucity of autopsy data, 
and the facet that 


widely in 


commercial tale varies 


composition’? containing, 


some instances, as much as 400% free silica, 
it is not surprising that doubt has been 
itself can 


expressed as to whether tale 


produce pneumoconiosis.71'! We believe 
that. in view of evidence such as the two 
cases that we are reporting and the other 
recent autopsy reports on pneumoconiosis 
occuring in tale workers, tale must be re 
garded material which will cause 
pneumoconiosis if a high concentration of 


the dust is inhaled for many years. 


27/401 


A, M. A. ARCHIVES OF INDUSTRIAL HEALTH 


Summary 


Two cases of pneumoconiosis occurring 


in rubber workers who were exposed to high 


concentrations of tale for about 25 years 
are described. The lungs in both cases 
showed extensive fibrosis, which did not, 
however, show a specific pattern that might 
be of diagnostic value. In neither case were 
the classical laminated silicotic nodules en- 
countered, 


Mount Auburn Hospital 
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Toxicological Studies on Hydrocarbons 


I11. The Biochemor phology of the Phenylalkanes and Phenylalkenes 


HORACE W. GERARDE, M.D., Ph.D., Linden, N. J. 


The purpose of this report is to sum- 
marize the present state of knowledge re- 
garding the toxicology, biochemistry, and 
metabolism of the alkyl derivatives of ben- 
their 
industry, this class of compounds is of 
great interest to industrial hygienists, in- 
dustrial physicians, and toxicologists. 


zene. Because of extensive use in 


The information in this paper is derived 
from animal studies with the hydrocarbons 
shown in Table 1 in our laboratory at 
Rutgers University, and from publications 
originating in laboratories in this country 
and 


Sources of Commercial Alkylbenzenes 

Toluene and the xylenes are obtained by 
distillation of coal tar and from petroleum. 
The alkylbenzenes are derived from petro- 
leum by the following reactions : 

1. Cyclization and Aromatization.—Cy- 
clization refers to the formation of cyclic 
hydrocarbons (naphthenes) from. straight 
chain hydrocarbons. An extension of this 
process which includes dehydrogenation is 
called aromatization or hydroforming. A 
typical illustrated 
formation of toluene from n-heptane : 


reaction below the 


3 
“CHa 
CHe 


CH -CHo 


CHa 


-HEPTANE ME THYLCYCLOHE X ANE TOLUENE HYDROGE! 
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This reaction 
at 450-500 C 
denum or chromium oxide catalysts sup- 


is generally carried out 
in the presence of molyb- 


Taste 1.—Alkylbenzenes and Alkenylbenzenes 


Studied at Rutgers 


Normal Alkyl 


. Mono- 
1. Toluene 
2. Ethylbenzene 
3. Propylbenzene 
4. Butylbenzene 
5. Phenyldodecane 


Di- 
1. o-Xylene 
2. m-Xylene 
3. p-Xylene 
4. Diethylbenzene (mixture of isomers 
Tri- 
. Trimethylbenzene (mixture of isomers 
2. Triethylbenzene (mixture of isomers 
1. 2, 3, 5, 6Tetramethylbenzene 
Hexa- 
1. Hexamethylbenzene 
2. Hexaethylbenzene 


Branched Alkyl 


Mono- 

1. lsopropylbenzene 
2. sec-Butylbenzene 

4. tert-Butylbenzene 

4. sec-Amylbenzene 

5. tert-Amylbenzene 

6. Detergent alk ylate 
Di 

1. Diisopropylbenzene 
2. Di-ter-butylbenzene 
3%. Di-sec-amylbenzene 


Normal & Branched Alkyl 


1. Methylisopropylbenzene (p 
2. Methyl, tert-butylbenzene (p 


Mono-n- Alken 
1. Vinylbenzene 
2. 4-Phenylbutene-1 
3. 4-Phenylbutene-2 


Di-n-Alkenes 


Divinylbenzene 


1 
2. 1,4- Dilsopropenylbenzene 
3 


I 
Il 
Ill 
I\ 
\ 
I 
Il 
cH 
cH CH i 3 
CH2 ( if 
| —> | L — | +3H2 
CHa 
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ported on alumina. By the proper choice of 
conditions, almost any desired increase in 
aromatic content may be achieved. 

2. Alkylation.—This refers to the addi- 
tion of an alkyl group to an organic com- 
pound, as illustrated in the formation of 
ethylbenzene as follows: 


H3P04 CH2CH3 
HH ON 
HH 400851 
BENZENE ETHYLENE ETH YLBENZENE 
Catalysts may consist of anhydrous 


halides of the Friedel-Crafts type, such as 
aluminum chloride, zirconium chloride, and 
boron fluoride, or acids, principally con- 
centrated sulfuric, liquid hydrogen fluoride, 
and synthetic silica-alumina cracking cata- 
lyst. 


Industrial Uses of Alkylbenzenes 
The principal uses of this class of com- 
pounds are the following : 


1. As 


gasoline 


constituents of aviation and automotive 

2. Starting materials for the chemical industry 
in the synthesis of plastics, paints, pesticides, 
protective coatings, resins, and drugs 

inks, lacquers, 

plastics, protective coatings, and insecticides 


3. Solvents for paints, dyes, 

The alkylbenzenes in gasolines and_ sol- 
vents consist of mixtures of numerous dif- 
ferent molecular types, whereas a_ single 
hydrocarbon may be used in the chemical 
industry as a starting material for chemical 


The 


synthesis. commonest —alkylbenzenes 
encountered 


Table 2. 


industry are shown in 


Physical Properties 

The liquids are highly refractive, color 
less substances, very sparingly soluble in 
water, and have a low. viscosity and low 
surface tension. The solubility water 
decreases with the number and length of the 
alkyl group substituted on the benzene ring, 
as shown in Figure 1. The boiling points 
show a regular relationship to the molee- 
ular weight and are almost independent of 
the position of the substituents in the ring. 
A similar progressive decrease volatility 
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TABLE 2.— 


Name 


Toluene 
Ethylbenzene 
n-Propy}- 
benzene 
n-Butylbenzene 


tert-Butyl- 
benzene 
o-Xylene 
m-X ylene 
p-Xylene 
Isopropyl- 
benzene 
Mesitylene 
Pseudocumene 
Hemimellitene 
p-Cymene 


Durene 
Isodurene 
Prehnitene 


1,3,5-Triethyl- 
benzene 
Pentamethyl- 
benzene 
Hexamethyl- 
benzene 
Hexaethyl- 
benzene 
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Alkylbenzenes Used in Industry: 
Physical Properties 


M..P. 
Formula Cc. C. 
C 93 110.6 
C ACH, 93 136 
liq. 159.5 
C.H.CH.CHe 

CHLCHs liq. 180 
C liq. 168 
1,2-(CH 3) eC 28 i44 
1,3-(CHL 5) aC 139 
1,4-(CHL 5) oC 13 138 
CH sCH(CHs) liq. 152 
1,3,5-(CH. 5) sC ells 57 165 
1,2,4-(CH1 5) liq. 152 
1,2,3-(C aC liq. 176 
p-CH,C 

(CH): 73.5 177 
1,2,4,5-(C HL 3) e- 

He 80 195 
1,2,3,5-(CH 3) «Ce 

Hs liq. 196 
1,2,3,4-(C HL) Ce 

H: 4 205 
1,3,5-(C HL 

Cells liq. 215 
C6(CH 5) 166 265 
ICH 4) 6 120 305 


with increasing molecular weight 


B. P. Density 
at 20C 


0.865 
O.876 


0.865 
0.863 


accom- 


panies the lengthening of the alkyl chain. 
Symmetrical alkylbenzenes usually melt at 


higher 


temperatures 


than 


unsymmetrical 


isomers. The symmetrical 1,2,4,5-tetrameth- 


yl derivative, durene, is a white solid at 


room temperature, whereas its isomers, 
1,2,3,5-tetramethylbenzene, isodurene, and 
2000 r— 
800 
1600 
1400 
1200 
= 
a 1000 
C-C-C-C 
400 
200 O 
0 2 3 4 


NUMBER OF CARBONS IN SIDE CHAIN 


Hig. 1. 
water (25 C). 


Solubility 


of 


mono-n-alkylbenzenes in 
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1,2,3,4-tetramethylbenzene, prehnitene, are 
liquids. Hexamethylbenzene, hexaethylben- 
zene, and p-di-tert-butylbenzene, are white 
solids at room temperature. The alkylben- 
zenes absorb strongly in the ultraviolet. 
This forms the basis for a spectrophoto- 
metric method for the quantitative deter- 
mination of aromatic hydrocarbons — in 
blood, described in another publication.® 


Physiological Effects 


Effects on the Chemical Senses.-Odor : 
Alkylation has a marked effect on odor 
quality and intensity and is dependent on 
the number, length, degree of saturation 
and branching of the alkyl groups. In gen- 
eral, lengthening of the side-chain dimin- 
ishes the odor of the compound since the 
vapor pressure decreases with increasing 
molecular weight. Phenyldodecane, for ex- 
ample, is practically odorless and the solid 
hydrocarbons, durene, p-di-fert-butylben- 
zene, hexamethylbenzene, and hexaethyl- 
odor. 
unsaturation of the 


benzene, are devoid of Branching 


and chain enhance 


BRANCHING AND UNSATURATION ENHANCE 
ODOR OF ALKYLBENZENES 


H 
n- PROPYLBENZENE ISOPROPYLBENZENE 


(SWEET, BLAND) (SHARP, PENETRATING) 


Hs 


CH, CH, CH, CHs H,C—C—CH, 


tert - BUTYLBENZENE 
(SHARP, PENETRATING) 


n- BUTYLBENZENE 
(SWEET, BLAND) 


CH,CH2CH = CH, 


4- PHENYLBUTENE-| 
(SHARP, PENETRATING) 


?—Effect of branching and unsaturation on 


Fig. 2. 
odk 
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MULTIPLE METHYLATION ON SINGLE CARBON 
ENHANCES ODOR 


HC CH, H,C CH, 
OH 
CHs CH, 
p-CYMENE THY MOL 
CH, 
H,C— C—CH, HC CH, 
OH 
CH, CH, 


p-tert-BUTYLTOLUENE 


Fig 3.—Compounds — containing 
isopropyl and tert-butyl group. 


MENTHOL 


osmophoric 


the odor of the corresponding — straight- 
which bland fatty 

with the intense 
quality of the branched-chain isomer. The 
changes in odor associated with branching 
and unsaturation of the side-chain are illus 


chain isomer, and 


in comparison sharp, 


trated by the isomers of propyl- and butyl 
benzene Figure 2. Multiple 
methylation on single carbon atom is 
associated with the odor of the well-known 
compounds shown in Figure 3. 


shown in 


The iso 
propyl group present in and 


The latter is responsible for the 


cumene 
cymene. 
odor of eucalyptus oil, which has been used 
for centuries to relieve nasal congestion. 
This odor is associated with a tendency to 
irritate mucous membranes, which will be 
discussed further in the section describing 
local effects of the alkylbenzenes on mu 
cous membranes and skin. 

The term “olfacty” is used to denote the 
number of molecules per cubic centimeter 
which can just be detected, the odor thresh 
old. The 410"), 
Olfactory threshold limits for some com 
mercial alkylbenzenes are shown in Table 3. 
Note how the threshold limit for cyclohex- 
ane, the saturated cyclic analogue of ben- 
zene, compares with the alkylbenzenes. 


value for benzene is 
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Taste 3.—Olfactory Threshold Limits for 
Alkylbenzenes 


Vapor 
Concentration 
Hydrocarbon (Ppm) 
Benzene 15 
Toluene 0.45 
o-Xylene OAT 
C yclohexane > 300 


Taste: Liquid alkylbenzenes with short 
chain alkyl groups (methyl, ethyl, propyl) 


produce a warm, sharp, tingling sensation 


on contact with the taste buds. This is 
followed by a feeling of numbness or loss 
of sensation due to local anesthesia. Branch- 
ing of the side chain intensifies this effect. 
Isopropylbenzene (cumene) produces a 
warm, burning, intolerable painful sensa- 
tion on contact with the tongue causing pro- 
fuse salivation. After the cumene is washed 
out of the mouth with water a lingering 
residual sweet taste remains. 

As the length of the alkyl group = in- 
creases, the hydrocarbons become more 
bland and oily, the taste becoming 
“asymptotic” to the aliphatic hydrocarbon 
corresponding to the alkyl group. Phenyl- 
dodecane is bland and oily in taste. Deter 
gent alkylate, “dodecylbenzene,” less 
bland than phenyldodecane probably be- 
cause of the multiple branching of the side 
chain. The solid alkylbenzenes are insipid 
and do not produce any sensation on contact 
with the taste buds or cause local anesthesia. 

on Mucous Membranes: The 
liquid alkylbenzenes on contact with the 
mucous membranes cause local irritation 
and vasodilatation. This property dimin 
ishes in potency with the lengthening of 
the alkyl substituent and multiplicity of 
alkyl groups. Branching and unsaturation 
of the chain increase the local irritation 
potency. Contact of the solid alkylbenzenes 
with mucous membranes does not cause 
chemical irritation because of their insolu- 
bility and physical state. 

The threshold limits for the alkylben- 
zenes, ranging from a low of 10 ppm for 
p-tert-butyltoluene to a maximum of 200 
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TasBLe 4.—Threshold Limits for Alkylbenzenes 


Substance Ppm 
Ethylbenzene 200 
Styrene (phenylethylene) -- 100 
Toluene ae 200 
Vinyltoluene__- 100 
Xylenes - 200 
p-tert-Butyltoluene 10 


ppm for toluene and the xylenes, are based 
on the levels which cause local irritation of 
the mucous membranes and conjunctivae 
rather than systemic toxicity (Table 4). 
The value for toluene is inconsistent with 
the systemic effects reported in the superb 
study of von Oettingen, Neal, and Donahue 
with human subjects.* The relationship 
between the concentrations of toluene in 
the air and blood and associated symptom- 
atology for an eight-hour exposure is sum- 
marized in Figure 4. 

Direct contact of the liquid alkylbenzenes 
with pulmonary tissue causes chemical 
pneumonitis characterized by pulmonary 
edema, hemorrhage, tissue necrosis. 
Subcutaneous and intraperitoneal injection 


800 T T a 
700 
DIZZINESS, 
STAGGERING, 
= LACK OF SELF 
= CONTROL 
a 
x 
= INTENSIFICATION 
OF ALL SIGNS 
= 400F AND SYMPTOMS 
me AT LOWER 
CONCENTRATIONS 
5 300+ 
pS 
ve) INSOMNIA, IN- 
COORDINATION, 
200k < PARESTHESIA, 
NAUSEA, CONFU- 
SION, WEAKNESS 
FATIGUE, 
ed SLEEPINESS 
50} —— DROWSINESS, 
HEADACHE 


10 15 20 
TOLUENE IN BLOOD (PPM) 
Fig. 4.—Relationship between air concentration, 
blood level, and symptomatology in man exposed 


to toluene (eight-hour exposure; symptoms listed 
appear in three hours). 
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elicit. an inflammatory response, the in- 
tensity diminishing with the length and 
number of alkyl groups but tending to in- 
crease with branching of the alkyl side- 
chain. 

Skin: Direct contact of the liquid alkyl- 
benzenes with the skin causes vasodilatation, 
erythema, and irritation. This property is 
pronounced in the xylenes which are used 
as rubefacients in the laboratory to increase 
blood flow in rabbit ears and rat tails. This 
property decreases in intensity with the 
length of the side-chain and multiplicity of 
alkylation. Branching tends to increase the 
potency for local irritation. 

There is insufficient information to cor- 
relate chemical constitution of the alkyl- 
with skin 


benzenes penetration 


The limited studies reported by Valette and 


tency. 


Cavier * indicate that branching of the side- 
chain tends to increase percutaneous pene- 
tration (lig. 5). 

Absorption. 
into 


The alkylbenzenes are ab- 
the blood the 
portals of entry. In industry, inhalation 


sorbed various 
and percutaneous absorption are the most 
important. Because of their high lipid solu- 
bility, about of the hydrocarbon in 
the blood is bound to the red blood cells.® 


ALKYLBENZENES ARRANGED 
IN DECREASING ORDER OF 
PERCUTANEOUS PENETRATION POTENCY 


H3C 


CH3 H3C CH CH3 


2. p-CYMENE~ 3. TOLUENE 


CUMENE 
CH 


4. p- XYLENE 

Fig. 5.—Percutaneous 

some alkyl benzenes 


5. ETHYLBENZENE 


penetration potency of 
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The hydrocarbon in the plasma is probably 
dissolved in the chylomicrons and/or ad- 
The rate of 
absorption of the alkylbenzenes into the 
blood and the peak concentrations attained 


sorbed on the lipoproteins. 


appear to be proportional to their water 
solubility, The red blood cells are suspended 
in an aqueous phase through which the 
hydrocarbons must pass before coming in 
with the erythrocytes. 
Because of their diminished solubility in 


contact lipophilic 
water, the alkylbenzenes are absorbed less 
rapidly into the blood than benzene (Fig. 6). 
Blood levels represent the net value between 
factors favoring absorption into the blood 
and the forces promoting elimination from 
the blood. 
Excretion.-The alkylbenzenes are elimi 
nated from the blood as unchanged hydro 
carbons or as biotransformation products. 
The unchanged hydrocarbons are exhaled 
through the lungs. A fraction of 
hydrocarbon may be excreted in the urine, 
but this is limited by the solubility of the 
hydrocarbon water. 


small 


The hydrocarbon 


metabolites are water-soluble products 
The details of 


will be 


found in the urine. these 


transformations discussed in’ the 
section on metabolism. 

The exhaled 
from the lung depends primarily on the con 


amount of hydrocarbon 


centration in the blood and the vapor pres 


sure. The concentration in the blood in 
turn depends on the rate of hydrocarbon 
biotransformation the liver other 


O BENZENE 


45 \ O TOLUENE 

Y\ @ ETHYL BENZENE 

Oo A SEC-BUTYL BENZENE 
35 od 


HOURS AFTER DOSING 
levels of 


Blood 
subcutaneously 
v/v in olive oil) 


alkylbenzenes in rats 
2.5 


Fig. 6 


dosed (single dose of 
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« 
! 
fe) l 1 J 
ie) > 10 15 20 25 
MINUTES AFTER EXPOSURE 
Fig. 7.—Elimination of benzene from blood of 


guinea pigs after short exposure (20 minutes). 


tissues, the rate of absorption being con- 
stant. A rapid rate of metabolism will tend 
to keep the blood levels down, thus dimin- 
ishing the rate of escape of unchanged 
hydrocarbon from the blood into the alve- 
inefficient 
conversion would have the opposite effect 


olar air. A> slow or metabolic 
and increase the amount of hydrocarbon 
Jenzene 1s 
eliminated rapidly from the blood stream, 


blown off into the alveolar air. 


as shown in Figure 7. This rapid decrease 
in blood concentration is due primarily to 
exhalation of benzene from the lungs, since 
the metabolic route of elimination is slow 
by comparison with the purely physical 
method of evaporation of hydrocarbon from 
the blood into the alveolar air. 

The alkylbenzenes are eliminated from 
the blood more slowly than benzene because 
of their lower vapor pressure, which limits 
the efficiency of the nonmetabolic rapid 
route of elimination, as shown in Table 5. 


Tansee 5.—Pulmonary Elimmation of Alkylbenzenes 


in Rabbits * 


Vapor Pressure 
at 40 C 
(Mm, Hg) 


% of Dose 


Hydrocarbon Eliminated 


Benzene 181.08 43 
Toluene 59.1 18 
Ethylbenzene 20 ; 

Cumene-_-. 10 <5 
n-Propylbenzene <10 <5 
p-tert-Butylbenzene -____- <5 <2 
Styrene 12 
Phenylacetylene 30 


* Three days after oral dose (Williams). 
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Metabolism.—The alkylbenzenes have a 
common metabolic pathway. Oxidative 
changes may take place at beta, omega, or 
penultimate carbons on the side-chain, 
forming alcohols or carboxylic acids. These 
compounds are conjugated with glycine or 
glucuronic acid and excreted in the urine. 
If more than one alkyl group is present, the 
biotransformations usually take place on 
one side-chain, leaving the others  un- 
changed. Ring oxidation rarely occurs if an 
alkyl group is present, which apparently 
facilitates the “detoxification” mechanism 
and is the preferred pathway. These trans- 
formations probably take place in the liver 
microsomes, although it is possible that 
other tissues, such as the brain, spinal cord, 
bone marrow, kidney, and adrenal may con- 
tribute also. The metabolites identified in 
the urine of animals dosed with some spe- 
cific alkylbenzenes are shown in Figure 8. 

Tissue Distribution—The alkylbenzenes 
accumulate in tissues having a high lipid 
content. toluene in 
dog tissues after prolonged exposure by 
inhalation is shown in Table 6. It is ex- 
pected that the distribution and accumula- 
tion of other alkyl derivatives of benzene 
would have a similar pattern. 

Effects on Tissues Following Absorption. 

1. Endothelium: Alkylbenzenes dissolved 
in the blood are in intimate contact with the 
endothelial cells of the blood vessels and 
capillaries. irritation of endothelial 
cells by the hydrocarbons results in perme- 
ability changes in the capillaries. This leads 
to increased diapedesis, edema in surround- 
ing tissues, petechial and gross hemorrhage. 
These changes are commonly seen in the 
lungs of animals dosed with alkylbenzenes 
intragastrically, subcutaneously, or intra- 
peritoneally. The degree of tissue injury 
depends on the dose and the irritation po- 


The concentration of 


Local 


The branched 
and unsaturated chain alkylbenzenes are 
more irritating than the corresponding un- 
branched and saturated alkylbenzene iso- 
mers. Although about 40% of a single dose 
of benzene given intragastrically is elimi- 
nated through the lungs, we have not ob- 


tency of the hydrocarbon. 
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ORTHO-XYLENE 


Fig. &—Metabolites of henzene, toluene, 
isopropylbenzene, and n-butylbenzene ; ferf-butyll 
benzenes, mesitylene and pseudocumene 


6.—Dtstribution of Toluene in Tissues 
of Dogs * 
Toluene 
Tissuc (Ppm) 
Adrenal 
Cerebellum 
Bone marrow Is 
Brain Is 
Liver ie} 
Blood 
Kidney 7 
Spleen Hos 
Lung 6.6 
Thyroid 3.5 
Pituitary 1.7 


* Dogs exposed 180 days, 7.5 to 10 ml 14-hour/day, 6 days 
week (Truhaut) 


served gross) pulmonary hemorrhage in 
these animals. The lungs appear hyperemic 
rather than hemorrhagic. 

Other tissues in which we have observed 
hyperemia and hemorrhage probably see- 
ondary to endothelial injury are kidney, 
liver, spleen, bladder, thymus, brain, and 
spinal cord. 

? 


2. Nerve Tissue: The alkylbenzenes have 
a particular affinity for nerve tissue because 
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o=4 o=4 
ETHYL BENZENE n-BUTYL BENZENE 


n-PROPYL BENZENE 


ISOPROPYL BENZENE 


styrene, and ethylbenzene;  n-propylbenzene, 
venzene, o,p-xvlene, and p-evmene ; trimethyl) 
of its high lipid content. The presence ot 
these hydrocarbons in the cells of the brain 
interferes with normal metabolic processes, 
resulting in signs and symptoms of central 
nervous system depression —-sluggishness, 
stupor, anesthesia, narcosis, and coma. This 
is in sharp contrast with benzene, which is 
a neuroconvulsant producing stimulation 
characterized by tremors and convulsions. 
Convulsions and tremors commonly seen in 
dosed with benzene infre 


animals occur 


quently in the alkylbenzene-dosed animals. 
the alkylben 


zenes is similar to the action of aleohols, 


The depressant effect) of 


ketones, ethers, esters, whose effect is not 
structurally specific. The quality and in 
tensity of the effect is believed to depend 
on the number of molecules present at the 
particular moment in the cell, rather than 
the type. This concept of physical toxicity 
is comparable to the concept of the colliga 
tive property described by the physical 
solute on 


chemist, in which the effect of 


the vapor pressure, boiling point, and freez 
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A. 


ing point, depends only on the number of 
particles present, rather than the kind. 

The narcotic potency of the alkylbenzenes 
depends on chain length, branching, and 
multiplicity of alkylation. This potency de- 
creases markedly with chain length, falling 
off at four carbon atoms and diminishing 
steadily, so that phenyldodecane has_ the 
narcotic potency of mineral oil. Toluene 
and ethylbenzene are fast-acting; n-propyl 
and n-butylbenzene are slow in initiating 
the effect on the central nervous system. 
This rate of initiation of the effect is re- 
lated to the rate of absorption into the blood 
from the portal of entry and subsequent 
transfer to the brain. The rate of absorp- 
tion depends on the water solubility. Since 
the water solubility diminishes rapidly with 
chain length and multiplicity of alkylation, 
the rate of absorption decreases with these 
changes in chemical constitution. 

The duration of the central nervous sys- 
tem depressant effect due to the alkylben- 
zenes increases with length and branching 
of the side-chain, Cumene and n-butylben- 
zene are long acting as compared with 
toluene and ethylbenzene which are short 
acting. 

The prolongation of action accompanying 
branching and lengthening of the side-chain 
is probably related to the rate of removal 
of the hydrocarbon from the cells in which 
they concentrate. This is dependent on the 
situ. and in 
other tissues (liver, kidney) into water- 
soluble The 
chain is oxidized more slowly than the 


rate of biotransformation in 


metabolites. branched | side- 
straight chain having the same number of 
carbon atoms. 

The depressant effect of the alkylben 
zenes on the central nervous system lasts 
as long as the hydrocarbons are present in 
the 
full function return after the hydrocarbons 
are eliminated. 


cells. Normal metabolic activity and 
This is characteristic of the 
physical toxicants. An overwhelming dose 
of any physical toxicant which produces 
profound narcosis and coma may result in 
permanent injury to the tissues of the cen- 
tral nervous system—particularly the brain. 
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This mechanism is probably due to the lack 
of oxygenation of these cells during the 
interval of deep narcosis. It is well known 
that oxygen deprivation of brain tissues 
may cause permanent injury. 

The neurotoxicity reported for p-tert- 
butyltoluene * is secondary to hemorrhage 
in nerve tissue resulting from vascular in- 
jury. The isopropyl, sec-butyl, and tert- 
butyl alkyl groups are more irritating than 
the straight-chain — alkyl 
groups. Hemorrhage in brain and_ spinal 
ure 9 shows a rat that suffered a perma- 


corresponding 


cord may lead to permanent injury. 


Fig. 9. 
of forelegs (p-tert-butyltoluene ). 


Gross appearance of rat with paralysis 


nent paralysis of the forelegs following 
the oral administration of a single dose 
of 0.75 ml. of  p-tert-butyltoluene an 
equal volume of olive oil. The paralysis 
was secondary to hemorrhage in the gray 
matter of the cervical and thoracic spinal 
cord (Fig. 10). 

3. Hemopoietic Tissues: Benzene is con- 
sidered to be a dangerous chemical because 
of its insidious destruction of blood-form- 
ing tissue. Because it is less irritating in 
general than the alkyl derivatives, systemic 
injury on repeated exposure can occur at 
air concentrations below levels which warn 
of its presence. 

We have tested a large number of alkyl- 
benzenes in the 
potential existed in these compounds for 


animals to determine if 


destroying the bone marrow. The early 


studies on the mono-n-alkylbenzenes have 
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Fig. 10.—Histopathology (focal hemorrhage) in spinal cord of rat 
gray matter under low power; B, gray matter under high power 


shown in Figure 9: of 


‘a ‘ ‘ ¥ 
pats 


A, 


been deseribed elsewhere.! Subsequent 
studies have failed to uncover any alkyl 
derivatives of benzene which cause leuko- 
penia and injury to the  blood-forming 
tissue, 

Qn the basis of these studies and the 
work originating in other laboratories on 
animals it appears that benzene is unique 
among hydrocarbons in its myelotoxic po- 
tency. Anemia and blood dyscrasias  re- 
ported in men exposed to alkyl derivatives 
of benzene may be due to benzene, since it 
is a common contaminant or aromatic 
hydrocarbon solvents derived) coal, 
coal tar, or petroleum. Commercial toluene 
and the xylenes originally suspected of 
causing bone-marrow damage in humans 
were subsequently shown to contain ben 
zene in considerable quantity." 

distinction is usually made between 
the acute and the chronic toxicity of ben- 
zene; the acute manifested by signs and 
symptoms of central nervous system in 
volvement, the chronic by evidence of in- 
jury to blood-forming tissues. We have 
found that a single dose of benzene will 
cause a marked Jeukopenia and destruction 
of bone marrow in rats. The hematological 
changes in rats 96 hours after this acute 
exposure to benzene and toluene are shown 
in ligures 11 and 12. Qualitatively, they 
are similar to the results reported two weeks 
after single daily dosing with benzene and 
the alkylbenzenes at a level of 1 ml/kg. 
of body weight." 


16 T 
14 O— 
2 10 
8 
=, O 
“4 6 
2 O TOLUENE 2 
3 5 7 


DAYS AFTER DOSING 


Fig. 11—Effect of single subcutaneous dose of 
benzene and toluene on leukocyte count in rat 
(2.5 ml. 1:1 v/v in olive oil). 
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hig. 12 Effect of single subcutaneous dose ot 


benzene and toluene on femoral marrow count in 
rat (25 ml. 1:1 v/v in olive oil) 


Acute Toxicity —The acute toxicity 
studies conducted in our laboratory with 
the alkylbenzenes listed in Table 1) con- 
sisted in giving a single dose of 2.5 ml. of a 
mixture of hydrocarbon in olive oil 1:1 v/v 
to fasted rats weighing approximately 250 
gm. The solid hydrocarbons were given as 
a homogenized suspension olive oil 
warmed to 40 C. Surviving animals were 
observed for three weeks after dosing 
for evidence of abnormality in behavior 
and activity. The animals were weighed 
once a week during the recovery period. 
Postmortem examination consisted of organ 
weight determinations on liver, spleen, and 
kidney, and histopathological study of tissues 
which appeared abnormal on gross inspec- 
tion. 


Taste 7.—Acute Oral Toxicity of 
Mono-n-Alkyl- and Alkenylbenzenes (Rats) * 


Hydrocarbon Mortality 


Benzene 0/10 
‘Toluene 3/10 
Ethylbenzene 7/10 
n-Propylbenzene 3/10 
lsopropylbenzene 6/10 
n-Butylbenzene 2/10 
sec-Butylbenzene 8/10 
tert-Butylbenzene 7/10 
1-Phenylbutene-2 8/10 
4-Phenylbutene-1 10/10 
Styrene 1/10 
Phenylacetylene 10/10 
sec-Amylbenzene 9/10 
tert-Amylhenzene 5/10 
Phenyldodecane 0/10 


2.5 ml. hydrocarbon 1:1 v/v in olive oil. 
+ Number of deaths out of 10 dosed. 


~ 
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8.—Acute Oral Toxicity of Multisubstituted 
Alkyl and Alkenylbenzenes (Rats) * 


Hydrocarbon Mortality 


o-Xylene 7/1 
m-X ylene 310 
p-Xylene 6/10 
Trimethylbenzene (mixed 

mesitylenes) - 7/10 
Tetramethylbenzene 

(durene) 0/10 
Hexamethylbenzene 10 
Diethylbenzene (mixed 

isomers) 10/10 
Triethylbenzene (mixed 

isomers) slo 
Hexaethylbenzene 010 
p-tert-Butyltoluene 10.10 
Diisopropylbenzene 0/10 
1,4-Diisopropenylbenzene 0/10 

styrene ow 
Di-sec-amyl benzene 
Vinyltoluene 4/10 
Divinylbenzene 5/10 
p- Di-tert-butylbenzene ow 


* 2.5 ml. hydrocarbon 1:1 v/v in olive oil 
t Number of deaths out of 10 dosed 


The mortality figures for the hydrocar 
bons tested in this manner are summarized 
in Tables 7 and 8. 

The principal positive pathological find 
ings are summarized in Table 9. 

The most consistent finding on postmor 


tem examination involvement, 


was lung 
which ranged severity from hyperemia 
to gross hemorrhage. The pulmonary in 
jury was undoubtedly the cause of death 
where gross hemorrhage was found. Ke 
spiratory failure might have been a con 
tributory 


factor, but the principal cause 


Taste 9—Principal Positive Pathological Findings 
in Alkyl- and Alkenylbenzene-Dosed Rats * 


Tissue Gross Findings 
Lungs Hyperemic, hemorrhagic 
Phymus Focal hemorrhage 
Heart Cor pulmonale 
Adrenal Hyperemic, hemorrhagic 
Spleen Enlarged, congested 
Liver Enlarged, congested, fatty, hepatitis 
Kidney Congested 
Bladder Distended, petechial hemorrhage 
Brain Hyperemic, congested, focal hemorrhage 


Spinal cord Iyperemic, congested, focal hemorrhage 


slood Leukoeytosis 
Stomach & 


intestines Hyperemia 


*2.5 ml. of hydrocarbon 1:1 v/v in olive oil 
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of death was chemical pneumonitis with 
The 
cor pulmonale is due to the pulmonary 
congestion. 


pulmonary edema and hemorrhage. 


Severe lung hemorrhage was 
often associated with hemorrhage in other 
tissues, such as the thymus, adrenal, and 
bladder. 
dilation of the blood vessels of the gastro- 
intestinal 


Generalized hyperemia and vaso- 


tract was another consistent 


finding. The pathogenesis of the hemor- 
rhage in the tissues is postulated to be 
increased capillary permeability due to local 
irritation of endothelial 
with hydrocarbons dissolved the blood. 
The 


( 1S¢ ypre 


cells) contact 


branched-chain 
tert-butyl, 


monoalkylbenzenes 
sec-amyl and sec- 
butyl) are more toxic than the correspond 
The 


dialkylbenzenes containing two highly irri 


ing straight-chain isomers (lig. 13). 


tating branched alkyl groups have a lower 
acute toxicity (Pig. 14). 

Liver enlargement is a common finding 
in animals with This is 


dosed chemicals. 


due to the stress on the liver” which 


brings about the biotransformations for 


eliminating the chemicals. Enlarged livers 
were found in animals dosed with branched- 
chain alkylbenzenes. 

The spleen was usually normal or en 
larged, but the thymus was not involuted, 
This is in 


contrast with the findings in 


benzene-dosed animals which there ts 
marked involution of the thymus and spleen. 

Stromatolysis.. The addition of approxi 
mately OL ml. of benzene and certain alkyl 
benzenes to 2.0 ml. of oxalated rat- blood 
converts the liquid to a jelly-like mass con 
taming numerous crystals. The rapidity of 
this conversion varies with the hydrocarbon. 
It can be observed under the microscope 
by preparing a thin film the 
hydrocarbon mixture on a glass slide. The 


red bl 


crystalline mass (lig. 15). 


blood- 


cells dissolve, forming red 
The 
of the red cell stroma (stromatolysis) dif 
latter the 
(“ghost cell”). In 


cells” 


since the stroma has actually disappeared. 


solution 


fers from hemolysis. the 


stroma remains intact 


stromatolysis there are no “ghost 


toluene, 


Benzene, o-xylene, indene, and 
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phenylacetylene were the most potent stro- We have found definite evidence of in 
matolytic hydrocarbons tested by this in vivo stromatolysis with only one hydro- 
vitro procedure. The paraffin hydrocarbons carbon tested to date, indene. Figure 16 
decane, dodecane, tetradecane, hexadecane shows hemoglobin crystals in the lungs of 
did not cause stromatolysis. a rat that had received a single oral dose 


BRANCHING OF SIDE CHAIN.INCREASES ORAL TOXICITY 


C-C-C c-c-C 
n-PROPYL BENZENE \SOPROPYL BENZENE 
(2/10) (6/10) 
Al 
sec-BUTYLBENZENE 
(8/10) 
n-BUTYLBENZENE 
(2/10) 


tert-BUTYLBENZENE 


(7/10) 
¢-c-c 
C-C-C-C-C sec - AMYLBENZENE 
O} (9/10) 
n-AMYL BENZENE 


(2/10) 


| 
| 


| 
tert-AMYLBENZENE 


(5/10 


| 
| 


Fig. 13.—Effect of branching of side-chain on oral toxicity in rats. ( Numbers in parentheses 
indicate number of deaths in 10 rats given dose of 2.5 ml. 1:1 v/v in olive oil.) 
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TOXICOLOGICAL HYDROCARBONS STUDIES 


SUBSTITUTION OF TWO BRANCHED CHAINS ON RING DECREASES TOXICITY 


C-C-C 


ISOPROPYLBENZENE(6/I0) 
Fig. 14.—Effect of di- 
substitution on oral toxic- 
ity in rats. (Numbers in 
parentheses indicate num- 
ber of deaths in 10 rats.) 
tert-BUT YLBENZENE(7/10) 


¢-c-c-c 


sec-AMYLBENZENE (9/10) 
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¢ 


c 


DI- ISOPROPYL BENZENE (0/10) 
c-C-C 


c-C-C 
c 
p-Di-tert- BUTYL BENZENE (0/10) 
Cc 
¢-C-C-C 
C-C-C-C 


c 
Di- sec—AMYL BENZENE (0/10) 


hig. 15. Stromatolysis 


Vitre 


— 
a. 

11/415 


Fig. 16.—Stromatolysis 


in vivo 


of 1.25 ml. of indene in an equal volume of 
olive oil, The leukocytic infiltration and 
foreign-body cellular reaction surrounding 
the crystals is proof that these crystalline 
structures are not artifacts. The stromato- 
lysis is believed to occur in the capillaries, 
which accounts for the cylindrical shape of 
the crystalline material. 

The studies on the stromatolytic activity 
of hydrocarbons will be continued in order 
to clarify its toxicological significance. At 
this time it is reported only as an observa- 
tion. 
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Nomenclature 
Semantics and Toxicity 


One of the basic ideas in naming organic 
compounds is the concept of homologous 
series Of compounds derived from a “par 
ent” molecule. This is a most useful system, 
which has made it possible to organize and 
summarize a vast amount of chemical in- 
formation. It is axiomatic in organic chem- 
istry that chemicals of similar constitution 
have similar physical and chemical proper- 
ties, “like dissolves like,” ete. The members 
in a homologous series of hydrocarbons 


differing from each other by —CH2—, for 
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TOXICOLOGICAL HYDROCARBONS 
8 
6 
= 
a4 
3 
e ! 2 3 4 5 6 7 8 9 10 
NO. CARBONS IN SIDE CHAIN 
Fig. 17.—Relationship between length of normal 


side-chain and oral toxicity in rats. (Mortality 
figures represent number of deaths in 10 rats.) 


example, show a gradual change im vapor 
pressure, refractive index, and other physi 
This 


properties accompanying change 


cal properties. gradual change in 
physical 
in chemical constitution is also manifested in 
certain. physiological effects of the chemi 
cals. The central nervous system potency 
of certain hydrocarbons shows the graded 
response, passing through a maximum, then 
diminishing in potency (Richardson's rule). 
The acute oral toxicity of the mono-1 
alkylbenzenes exhibits this relationship be 
tween chemical constitution and biological 
17). 


The mvyelotoxicity of benzene appears to 


effects (Tig. 


be lost completely following substitutions 


on the with substituents such as 


ring 
halogen, hydroxyl, alkyl, alkoxy, ete. It 
appears to be an “all or none” type of 
with the graded 
central nervous system depression caused 
The 


the evtotoxie action of benzene is not known 


effect in sharp contrast 


by the hydrocarbons. mechanism of 
but it presumably depends on the precise 
configuration of benzene or its metabolites. 
It is tempting to postulate cross linking of 
nucleotides with 


quinones derived — from 


benzene as the mechanism of action. 
Benzene is regarded as the “parent” hy 
drocarbon of the homologous series of 


called 


This family of chemicals 


monocyclic aromatic hydrocarbons 
“alkylbenzenes.”’ 
is classified as “aromatic” because of the 
presence of the benzene ring in the mole 
cule, which imparts certain chemical char 


Gerarde 


STUDIES 


acteristics associated with “aromaticity.” 
Chemically these properties are as follows: 
halogenation, nitration, sulfonation, alkyla- 
tion by Friedel and Crafts, Wurtz-Fittig 
reaction, and others, all of which result in 
the formation of new derivatives of benzene 
which differ in) physical, chemical, and 
pharmacological properties from benzene, 
the parent substance. The name “parent” 
is used figuratively for purposes of nomen- 
clature and classification and not genetically 
in the biological sense. This may seem self- 
evident and clementary to the organic 
chemist, but there is a tendency to impart 
to chemicals containing the benzene ring 
some of the properties of the “parent” 
benzene, as if benzene passed on certain 
hereditary 


characteristics to the or 
daughter molecules derived or containing 
the benzene moiety. This concept Is ex 


pressed such statements as: “Cumene 
should be regarded as a hazardous chemical 
because of the presence of the potentially 
toxic benzene in the molecule.” The hazard 
implied is the myelotoxicity of benzene. 
The myelotoxicity of benzene is a property 
of the benzene molecule. On the basis of 
studies reported in the literature and work 
conducted in our laboratory, any modifica 
tion of the benzene molecule results in a 
loss of this property. This includes alkyla 
tion. 

The name “alkylbenzenes” 


for the alkyl 
derivatives of 


benzene carries subtle 


semantic association with benzene among 
people who have not thought long and hard 
The 
who relate the name of the 
chemical with biological action, would see 
no potential for injury to blood- forming 
tissues im these compounds if they were 
called “phenylalkanes.” Toxicologically, 
the alkyl derivatives of benzene are “phen 


about biochemorphology. “biochemo 


nomenologists” 


ylalkanes,” a term which is free from 


semantic association with benzene. The use 
of this term is suggested to remove from 
these compounds the stigma of myelotox 
icity. 

Mrs. Dorothea B 
Biological 


Ahlstrom of the Bureau of 


Research, Rutgers University, assisted 
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with the animal work; Mr. Dennis L. Crow, 
Products Research Division, Esso Research and 
Engineering Company, did the photography; and 
Dr. R. E. Eckardt, Director, Medical Research 
Division, Esso Research and Engineering Company, 
made helpful suggestions extended during — the 
course of these studies. 
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The Biological Actions of Vanadium 


. Effects upon Serum Cholesterol Levels in Man 


CHARLES E. LEWIS, M.D., Rochester, N. Y. 


Medical attention has been focused upon 
vanadium several times since its isolation 
as an element in 1830. Following the stud- 
ies of Priestley ' on the toxicity of sodium 
vanadate (NaVQOsz) interest in its biological 
actions lay dormant until the turn of the 
century, when it enjoyed great popularity 
among French physicians as a panacea.*“ 
A decade later it was again revived as a 
therapeutic agent, this time in the treatment 
of spirochetal infections. Its success was 
less than spectacular, but two important 
studies *° of the actions of vanadium and 
its toxicity did appear at this time. 

In 1911, Dutton,® in the first paper on 
the toxicity of vanadium im industry, de 
scribed a myriad of signs and symptoms 
in workers exposed to vanadium pentoxide. 
It has taken over 40 years to overcome 
many of the false claims set forth in this 
paper. 

Daniel and Lillie,’ in 1938, reported on 
the oral toxicity of NaVOs, fed to rats. 
One year later Bernheim and Bernheim * 
published observations on the increase in 
oxidation of phospholipids produced by the 
addition of vanadium to rodent liver cells 
in vitro. These data became of special in- 
terest almost 20 years later. Also in 1939 
Symanski® completed a study of 19 vana 
dium workers. Similar investigations of 
occupational exposures to vanadium in 
England by Wyers in 1946, and in Peru 
in 1955 by Vintinner' emphasized the 
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bronchial and mucous membrane irritation 
commonly seen in these men. 

In the extensive study of 36 vanadium 
workers by Sjoberg '* in 1950, and his 
follow-up report ' on this group in 1956, 
he concludes that although the dust and 
fume of vanadium pentoxide are highly 
irritating to the mucous membranes, serious 
injury to these men did not result’ from 
chronic exposure to rather high concentra- 
tions of vanadium pentoxide. Up to 1958, 
about 175 cases of acute vanadium intoxi- 
cation have been reported in the medical 
literature. These have usually occurred in 
association with the cleaning of boilers and 
heat exchangers fired with residual fuel oils 
of high vanadium content. The signs and 
symptoms seem in these cases '*'® are gen- 
erally due to the irritative properties of the 
dust. So far as is known, no human deaths 
from vanadium poisoning have ever been 
wrted, 

Stokinger and his co-workers have pub 
lished studies '* on the reduction in cys 
tine content of hair fingernails of 
animals and men who were absorbing vana 
dium. 

Curran,!® while investigating the factors 
which influence the rate of synthesis of 
cholesterol in’ vitro, found that vanadium 
produced a marked reduction in the rate of 
synthesis. Several investigators have since 
confirmed the fact that a similar inhibition 
of cholesterol synthesis by vanadium occurs 
in vivo in both animal and human. tis 
sues.*°**) The Figure illustrates the sites at 
which vanadium interferes with this syn 
thesis, as recently determined by Azarnoftt 
and Curran.** 


45/419 


Ke 
= 
ro 
¥ 


Acetate 


CH, -CH-CH, 


OH OH 
MEV 


Sites Of V Inhibition 


Cholesterol 


Sites of vanadium inhibition of cholesterol 
biosynthesis. BMC is beta methylcrotonic acid. 
HMG is hydroxymethylglutaric acid, and MEV is 
mevalonic acid. 


l’rogress in the development of a possible 
therapeutic agent or a material for use in 
future clinical research is usually slow  be- 
the 
the 
case of vanadium it seemed possible to 


cause of the problems associated with 
human experimentation. However, in 
obtain some information on its cholesterol- 
lowering effects by studying a group of 
workers who, as a consequence of their em- 
ployment, were exposed to and (probably ) 
drug” in 
This, then, was the basis of this study, 


were absorbing the question. 


Design of the Study and Methodology 

Various factors are known to influence 
serum cholesterol levels. It was important, 
therefore, to control these variables when 
possible; where this could not be done, the 
information necessary to evaluate and ad- 
just for any detectable bias in the sample 
of population studied was recorded, 

A group of vanadium workers was selected to 
meet certain requirements with age 
(over 40), duration of exposure to vanadium (at 
least six months), and freedom from exposure to 
than Data 
from studies of large groups of American males 
have that 
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respect to 


chemical substances other vanadium. 


shown mean serum cholesterol levels 
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dealing with a 
group of men with marked variation in age, and 


increase with age. To avoid 
to eliminate young men with relatively low serum 
cholesterol first requirement in- 


The third qualification eliminated several 


levels, the 
serted. 
men who had sustained exposure to compounds 
of uranium as well as vanadium. Thirty-two men 
were finally found to constitute the “exposed” 
These divided 
men 


group. men were into two 
south- 
western Colorado, and 19 men worked in eastern 
Ohio 


The selection of a control group was complicated 


geographical locations—13 were in 


by this division of the exposed men. To reduce 
the geographical factor, two control groups were 


chosen. From a list of 68 volunteers, all from the 


same town and within the specified range as to 


age, 22 men were selected by random methods 


to serve as Colorado controls. In Ohio, 23 men 
vanadium 


chosen in the same way from a list of 60 volunteers. 


who had not been exposed to were 
The distribution of job-required physical activities 
of each control group coincided closely with that 
of the respective exposed group. 

ach of the men in the test and control groups 
which involved 
(1) a standardized medical history, including a 


detailed 


was subjected to an examination 


occupational history and subjective 
evaluation of alcohol and fat intake; (2) a com- 
plete physical examination; (3) hematocrit: read- 
ing; (4) urinalysis; (5) 12-lead electrocardiogram ; 
(6) total serum, and (7) the 


determination of vanadium in the urine. 


cholesterol in 


total cholesterol frozen and 
The samples were randomized, and dupli- 


Abell 


Serum for was 
sealed. 
cate analyses were carried out by the 
method.” 

The samples of urine were analyzed for their 
vanadium content in random order, according to 
the method of Talvitie.” 


Samples of air, collected in’ various areas of 


their vanadium 
the same method,” and also for the 


each plant were examined as to 
content by 
therein. Air 
sampling was done with millipore filters using a 
portable air) pump) which had 


size of the particles suspended 


been calibrated 


previously, 


Results 


Urine Vanadium.—Available information 
on the excretion of absorbed vanadium in- 
that the renal excretion 


occurs during the first 24 hours after ab- 


dicates most of 


The amount of vanadium present in any 


one sample is, therefore, dependent largely 
upon the intensity and duration of the ex- 
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ANADIUM—BIOLOGICAL ACTIONS 


TABLE 1.—Urine Vanadium Values—In yg. of 
V per Liter 


Colorado Ohio Combined 


Mean=12.1 Mean=11.3 Mean=11.6 
Controls 


8S. d.= 8.3 8S. d.= 5.1 S.d.= 6.2 

Ex i Mean=46.2 Mean=47.2 '' Mean=46.7 
xpose 

\ 8. $.d.=50.0 8.d.=312 


In comparison of controls and exposed F>6.0 and p<0.05. 


posure within the work day, the extent of 
the absorption, and the time interval be- 
tween the cessation of exposure and the 
procurement of the sample. As the vanadium 
workers were seen before, during, and at 
the end of the work day, and even after 
one day off work, a considerable fluctuation 
in the urinary excretion of vanadium could 
be predicted because of the temporal vari- 
able alone. That a wide range of values 
(Ong. to 160ug. per liter) did occur in those 
men exposed to vanadium is shown by the 
large standard deviation calculated from the 
data. this which 
could have been largely due to the time 
factor in sampling, no attempt was made to 
utilize the data on the level of urinary 
excretion of vanadium statistically, except 


Because of variation, 


to show that the exposed men, as a group, 
excreted significantly higher quantities of 
vanadium than did the control group. 
Table 1 shows the results of analyses of 
the urine. The significantly elevated values 
in the urine of the exposed groups provide 
evidence of their increased level of absorp 
tion. One further use was made of these 
vanadium the Ohio 
group, eight men were listed as exposed 
because they had met the original qualifica- 


determinations. — In 


tions. Upon examination of these men, it 
became apparent that they had been classi 
fied improperly. These men were super 
visors and spent most of their work day 
in an area the atmosphere of which was 
shown by analysis to be contaminated only 
slightly with vanadium. They also lacked 
the symptoms and objective signs seen in 
other vanadium workers, which will be dis 
cussed in a separate report. The concentra- 
tion of vanadium in the urine of these eight 


Lewts 


men ranged from 7 to Ilyg. per liter. On 
the basis of this cumulative evidence, these 
eight men were excluded from the exposed 
group. 

Vanadium in the Atmosphere—Table 2 
shows the results of the analyses of samples 
of air from the various work areas in both 
plants. Only one of these values exceeds 
the suggested tolerable concentration of 0.5 
mg/m.* (as V2O;) in the form of  sus- 
pended dust. In the furnace area 
there is undoubtedly a mixture of dust and 
fume. 


fusion 


The values given in Table 2 are 
representative of several samples taken in 
the various locations, 

Using the particle size data, approximate 
calculations were carried out to determine 
the actual amount of respirable vanadium 
present (particles less than 5y in diameter ). 
In almost all samples taken, particles of 
this size range accounted for 5¢@ to 10 
of the total quantity present. 

Cholesterol 


sible effects of factors other than vanadium 


Serum To study the pos 
on each exposed and control group, the fol 
lowing multiple regression equation 
used: 


Was 


v= bot beret beret beret 
where y equals cholesterol, and xy through 
x7 represent in order: age, age,” log weight, 
log height, alcohol intake, fat intake, and 
race. The respective regression coefficients 
are by through bz. Separate multiple regres 
sions were worked out for the Ohio and 
Colorado groups. 

In neither case were any of the factors 
found to be significantly related to the ob 
served cholesterol values. 


Taste 2——Results of Air Sampling for Vanadium 
V (as V 2054), 

Location Mg/M?* 

Fusion furnace 1, Colorado 0.097 

Fusion furnace 2, Colorado 0.245 

Precipitation area, Colorado... 9.204 

Drying, Colorado O05 

V.05 Dumping, Ohio 0.925 

Foremen’s office, Ohio 0.018 

(NIL Production, Ohio 0.380 


SC“ 
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the normal equations resulting 


from the solution of the multiple regression 
problems, simple linear regressions were 
developed for the examination of each of 
the factors (age, height, etc.) and its pos- 
sible relationship to cholesterol, separately. 
In no instance was a significant regression 
coefficient obtained, 

After the analysis of regression problems 
had demonstrated that no adjustment of the 
cholesterol values was necessary, the control 
and exposed groups of both areas were 
pooled to form one control and one ex- 
posed group. To further test the validity 
of this combination, the cholesterol levels of 
the Ohio controls were compared with those 
of the Colorado controls using “Student’s” 
t-test. The two exposed groups were com- 


TasLe 3.—Results of Serum Total Cholesterol 
Analyses 


Mg/100 Ml. 


Colorado Ohio 
Gente Mean = 230.9 Mean=226.7 
S.d.= 53.1 S. d.=36.8 
Mean= 204.1 Mean = 206.5 


2 
| S.d.= 386 S. d.=38.3 


Analysis of Variance of Cholesterol Data 


Sum Mean 
Squares D.F Square 

Total 128,715 6s 
Due to geography 6 1 6 
Due to vanadium 8,859 1 8,859 
Error 119,856 66 1,816 

M. 8. vanadium 
F= =4.878; P<0.05. 


M.3. error 


pared in similar fashion. No evidence was 
found to indicate that the comparable groups 
in the two geographical areas were signifi- 
cantly different. [or both comparisons 
was approximately 0.65, and p=0.5. 

When an analysis of variance is done, 
and the geographical effects are removed, 
the cholesterol levels of the exposed sub- 
jects are found to be significantly lower 
than those of the controls (~<0.05). 

Table 3 summarizes the data on serum 
cholesterol levels. 
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TaBLe 4—Summary of Hematocrit Data 


Colorado Ohio 
{ Mean=46.6 Mean=44.0 
8.d.= 4.78 8.d.= 4.05 
Exposed Mean=48.2 Mean=45.5 
S.d.= 2.19 8. d.= 2.96 


In analysis of variance: Effect of vanadium, F=1.83; P=0.20; 
effect of geography, F=5.19; P<0.05. 


Hematocrit Data.—Previous publications 
on the toxicity of vanadium have referred 
to its possible action on the hematopoietic 
system. Some authors describe an anemia,® 
while others state that the absorption of 
vanadium may produce a polycythemia.® 

An analysis of variance of our hematocrit 
data was performed. The results in Table 
4 show that the effect of vanadium alone is 
not significant. The effect of geography is 
significant, however. This is consistent with 
the fact that the Colorado group live at an 
altitude of about 6,000 ft. and the Ohio men 
live at approximately 600 ft. above sea level. 

Urinalyses.—No abnormalities were 
found in the urine of the 77 subjects 
studied. 

Electrocardiograms.—The findings in the 
electrocardiograms are summarized — in 
Table 5. 

History—Physical Findings.—It was im- 
portant to exclude from the groups any 
subjects having diseases, such as nephrosis, 
diabetes, hypo- or hyperthyroidism, which 
may influence the cholesterol levels. The 
data of these examinations were employed 
further (1) to evaluate the signs and 
symptoms of exposure to vanadium, and 
(2) to serve as a basis for following up the 
status of the men who continue in employ- 
ment involving exposure to vanadium. 


TABLE 5.—Interpretations of Electrocardiograms 


Controls + Exposed ** 


Essentially normal 37 20 
Premature contractions 6 2 
First degree heart block 1 4 
Old myocardial 1 0 
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Comment 


The relative importance of serum cho- 
lesterol levels in the pathogenesis of athero- 
sclerosis is still a matter of controversy. A 
recent study *° by the American Heart As- 
sociation concluded (or at least some of the 
authors did) that, while serum cholesterol 
values could not be utilized to predict the 
clinical manifestations of the disease in a 
single individual, they were the best avail- 
able means of defining that group who are 
subject to a relative high “degree of risk.” 

Current research in atherosclerosis takes 
many directions. One of these is an attempt 
to find agents which can produce a lowering 
of serum cholesterol. A number of  sub- 
stances are reported to have such an effect. 
Some plant sterols produce a transient fall 
in serum cholesterol, chiefly through their 
interference and competition for sterol ab- 
sorption mechanisms in the gastrointestinal 
tract.4!. The unsaturated fatty acids appear 
to be effective to some extent.*** The 
mechanisms involved are unknown, and per- 
haps rigid dietary control is essential for 
their optimum effect. Still other lipotropes 
and vitamins have been promoted as hypo- 
cholesterolemic agents. Support for their 
claims is somewhat ephemeral. 

When authorities differ on the importance 
of serum cholesterol in the etiology of 
atherosclerosis, why should so much effort 
be expended in finding a drug that will 
lower it effectively? A study to evaluate 
the relative importance of elevated serum 
cholesterol in the pathogenesis of athero- 
sclerosis, rather than its indiscriminate use 
in the “treatment” of patients, should be 
the primary use of such agents. Controlled 
observations on a large number of persons 
in an appropriate age range could provide 
this information if it were possible to regu 
late the serum cholesterol in a large per 
centage of the subjects. 

An_ effective hypocholesterolemic agent 
could theoretically operate in several ways. 
The inhibition of endogenous — synthesis 
from 2, 5, and 6 carbon fragments would 
perhaps be the best mechanism. Vanadium 


Lewis 


seems to function in this manner. This 
study offers support to the contention that 
vanadium can lower serum cholesterol levels. 
The lowering is not great (23 mg/100 ml. 
difference between means ). 

There is suggestion from limited 
clinical experience *4 that the higher the 
serum cholesterol, the greater the reduction 
in serum levels which may occur with the 
administration of vanadium. Factors related 
to the fall in cholesterol levels include (1) 
the intrinsic rate of cholesterol synthesis, 
(2) the total body pool of cholesterol, (3) 
the degree of inhibition, and (4) the oc 
currence of “escape” from inhibition by 
utilizing alternate metabolic pathways or 
development of “tolerance” to vanadium. 

Some mention should be made of recent 
studies which have pointed out the 
limits of confidence which should be placed 
on serum cholesterol determinations, and 
the dangers of considering a change of a 
few milligrams in a single subject as signifi 
cant. This variation in results related 
to the use of different methods, care used 
to prevent oxidation of cholesterol, and 
fluctuation in the “true” values in the pa 
tient. 

While these criticisms are important, they 
have less application to this study, as all 
determinations were done in random order, 
in duplicate, by the same person. Serum 
was obtained from fasting subjects. Most 
important, however, we are dealing with a 
statistical population rather than with single 
subjects. The variations seen within’ in 
dividuals are minimized when observations 
are pooled and considered as random 
sample of a population under study. 

The foregoing discussion -should not be 
interpreted as indicating a low toxicity for 
vanadium compounds. On the contrary, 
considerable evidence from animal experi 
mentation has shown that absorbed vana 
dium is extremely toxic. Relative toxicity 
is not the only limiting factor in determin 
ing the possible clinical use of potential 
therapeutic agents. Of greater importance 


is the relationship between the concentration 
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in tissue which results in a desired effect 
and that dosage which produces injury in a 
sensitive segment of the treatment popula- 
tion, 

The reduction of serum cholesterol by 
vanadium in a group of workers who are 
otherwise “normal” suggests that the inhibi- 
tion of cholesterol synthesis by vanadium 
occurs in man tissue concentrations 
which are low enough to substantiate its 
further use in clinical investigation. 


Summary and Conclusions 

To evaluate the reported effects of vana 
dium on cholesterol metabolism, observa- 
tions were made on 24 workmen who were 
exposed to and were absorbing vanadium 
in the course of their employment. 

The mean concentration of cholesterol in 
the serum of the exposed group (205 mg. 
per 100 ml.) was significantly lower than 
that of the control group (228 mg. per 100 
ml. ). 

The mean concentration of vanadium in 
the urine was 46yng. per liter in the exposed 
men, and I2ng. per liter in the controls. 

At the level of absorption seen in this 
study vanadium had no effect upon hemato- 
crit values. 

This possible through the 
cooperation and support of the Vanadium Corpora- 
ot 


study was made 


America, 


Mr. Larry Schafer performed the dust particle 
sizing; Mrs. Margaret Townsley did the analyses 
for vanadium urine 
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Proposal of Modifications 


PAUL GROSS, M.D., Pittsburgh 


With the passage of time many concepts 
become subject to modification. The present 
concept. of pneumoconiosis, however, has 
remained virtually unchanged for more than 
50 years, although in more recent times 
certain aspects of it have come under 
attack." 

It is the aim of this communication to 
depict the present concept of pneumoconio- 
sis in general, and of silicosis in particular, 
diagrammatically as a flow chart and to 
point out those aspects which have become 
incongruous in the light of modern knowl- 
edge. Another purpose is to suggest modi 
fications which obviate the incongruities 
and to incorporate these modifications in a 


new concept of silicosis, 


Old Concept 


held) or “old” 


Respirable dust 


The presently concept 


(lig. 1) is as follows: 
particles upon the alveolar membrane are 
engulfed by macrophages which en- 
dowed with the ability to migrate electively. 
Most of the macrophages elect to migrate 
toward the ciliated columnar epithelium of 
the bronchioles and thereby they are ulti- 
mately removed from the body. A’ smaller 
proportion of the dust-filled macrophages 
elect. to penetrate the alveolar membrane 
and then to migrate electively toward the 
lymphatic vessels. 

Some of the migrating cells never reach 
their goal because they become trapped by 
tissue elements. The other macrophages 
reach the lymphatic vessels and enter them. 
It frequently happens, however, that the 

Submitted for publication June 2, 1958. 
Foundation, 


Mellon 
Pathologist. 


From Industrial Hygiene 


Institute; Dr. Gross, Research 


52/426 


Silicosis: A Critique of the Present Concept and a 


19° 


Daal ) 
fonowed PY 


Fig. 1—The present or “old” concept of silicosis 
represented diagrammatically as a flow chart. 


macrophages enter the lymphatic vessel in 
such large numbers that the lumens become 
permanently obstructed. Those macro- 
phages which have become trapped by tissue 
elements during their migration toward 
lymphatic vessels form aggregations within 
intrapulmonary lymphoid foci or within the 
perivascular and peribronchial spaces (also 
called “lymph” spaces ). 

Accordingly, dust foci may form in the 
interstitium of the lung within the ob- 
structed lumen of lymph vessels, within 
preexisting intrapulmonary lymphoid foci, 
and within perivascular as well as peribron- 
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chial spaces or “lymph” spaces. Such dust 
foci are composed of aggregated dust-filled 
macrophages. 

In the case of  silica-containing macro- 
phages, the latter ultimately assume the 
function of fibroblasts. The silicotic cellu- 
lar aggregation undergoes collagenization 
and later hyalinization to assume the char- 
acteristic structure of the silicotic nodule. 
Similar collagenization and hyalinization 
also occur in lymph nodes which have 
filtered out those silica-filled macrophages 
that have been successful in their quest for 
the lymphatic circulation. 

In view of the present state of our know! 
edge regarding cellular behavior, it seems 
likely that the migration of cells can be 


Ac- 
cordingly, in order to explain the different 


attributed to some type of tropism. 


patterns of migration on the part of the 
same type of cell at the same time, a num- 
ber of different kinds of tropism must be 
assumed to be operative simultaneously. 
These are listed below. 

1. positive chemotropism which attracts the 
macrophages toward the dust particles 

2. A negative chemotropism which causes the 
satiated macrophage to leave the dust site 

3. An 
certain dust-filled macrophages to migrate toward 


unspecified tropism “x” which causes 


the ciliary epithelium of bronchioles 


4. An unspecified tropism “y” which causes other 
dust-filled macrophages to penetrate the alveolar 
membrane 


5. An unspecified tropism “z” which causes dust 


filled macrophages to seek the lumen of lymphatic 
vessels 

A study of these tropisms quickly re 
veals an anomalous situation wherein a cell 
exhibits positive chemotropism toward cer 
tain particulates, but after engulfing them 
cell 


chemotropism toward similar particulates. 


the same demonstrates a negative 


An even more bizarre situation obtains in 


the tropisms “x,” “y,” and “z.” One can 
rule out chemical, thermal, mechanical, elec 
trical, and radiational (light, x-rays) stim 
uli as operative. What then remains’ Is 
it possible that these tropisms must remain 
hypothetical, 1. ¢., imaginary ? 

In a previous report * it has been pointed 
out that there are serious objections on 
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physiologic grounds to the belief that a 
macrophage is capable of penetrating the 
alveolar membrane after it has ingested 
dust particles. 

A recent study '* has established that the 
so-called perivascular space is nonexistent 
under normal conditions. Normally the re- 
lation of a blood vessel to the adjoining 
that the reticulum the 
abutting alveolar walls is tightly approxi- 
mated either to the adventitia of the blood 


alveoli is) such of 


vessel or to the lymph vessel interposed 
between adventitia and alveolar wall. When 
a perivascular space is demonstrable, there 
has been a forceful separation of periad- 
ventitial tissue fibers by an outpouring of 
The 


peripheral limit of the edematous Space so 


fluid from the blood-vascular lumen. 


formed is composed of the abutting alveolar 
wall, recognizable by its reticulin fibers. 

It is interesting to note that by using the 
above criterion for the identification of the 
perivascular space ' it was found that most 
experimental, perivascular silicotic nodules 
are not within perivascular spaces as_ is 
suggested by the present, long-accepted 
concept, 

In a study of lungs from guinea pigs and 
rats which had been raised at the Lobund 
Institute, University of Notre Dame,* un- 
der germ-free conditions it was found that 
intrapulmonary lymphoid tissue was prac 
tically This suggests — that 
lymphoid tissue within the lung is an in 
filtrate 


nonexistent. 


which develops secondary to an 


antigenic stimulation. Therefore, contrary 
to the tenet that preexisting intrapulmonary 
lymphoid tissue forms the nidus in’ which 
many a silicotic nodule forms, it would be 
equally or even more often true that the 
lymphoid tissue associated with intra 
pulmonary silicotic nodule is infiltrate 
which developed after the silicotic nodule 
had been initiated. 


* These lungs were donated by Mr. Bruce 


Phillips, of the National Institutes of Health, and 
Dr. Helmut A. Pro 


fessor of Notre 


Gordon, Associate Research 


Lobund University of 


Institute, 


Dame 
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even the tenet that lymph vessels become 
obstructed by the masses of macrophages 
attempting to enter the lumen simultane 
ously is difficult to understand and_ still 
more difficult to defend. In the presence 
of many crowded cells inside and outside 
the lumen of a lymphatic vessel, the latter 
is difficult, if not impossible to identify un- 
less silver impregnation for reticulin 
fibers is made on a replicate section. Yet, 
distended, obstructed lymphatic vessels have 
been assumed to be present among such 
crowded cells in preparations stained only 
routinely with hematoxylin and eosin. It 
is more likely that the usually prominent 
perivascular lymphatic vessels cannot be 
identified under certain conditions of peri 
vascular cellular infiltration because the 
coexisting periadventitial edema has com 
pressed the lymphatic vessels against the 
abutting alveolar walls. 

The student who attempts to determine 
the basis upon which the claim of lymphatic 
obstruction rests is soon forced to conclude 
that this concept appears to be conjecture. 
The basis for this concept seems to reside 
in the mistaken assumption that the peri 
vascular space is a physiologic, rather than 
a pathologic entity; and that it is a “lym 
phatic space” rather than a_periadventitial 
edema. 

Other writers, notably di Biasi* and 
Mottura? have objected to the concept of 
lymphatic obstruction in silicosis. They had 
noted lymphatic vessels distended with car 
cinoma cells in regions of severe. silicotic 
involvement where the lymphatic vessels 
had been presumably obstructed. 

There are other reasons for objecting to 
the concept of lymphatic obstruction in a 


has pointed out 


silicotic lung. Drinker 
that homeostasis of lymph flow is delicately 
adjusted in the lung. Any interference in 
lymph drainage as would presumably result 
from lymphatic obstruction would also in- 
evitably cause pulmonary edema. The fact 
is, however, that the uncomplicated silicotic 
lung is not an edematous lung. lurther- 
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Fig. 2—The proposed new concept of silicosis 
represented diagrammatically as a flow chart 
more, lymphatic vessels that are destroyed 
or obstructed have a habit of regenerating. 
Examples of this are seen in the reestab 
lishment of lymphatic drainage following 
radical mastectomy and also in the finding 
at autopsy of newly formed, pink lymph 
nodes adjacent to sclerotic, anthracotic 
paratracheal or peribronchial nodes. 


New Concept 

In the proposed new concept (lig. 2) 
alveolar macrophages engulf most, but not 
necessarily all, of the dust particles which 
have impinged upon the alveolar membrane. 
Most of the dust-filled cells as well as many 
of the particles remaining extracellular are 
transported by the alveolar clearance mech- 
anism! toward the ciliated epithelium of 
bronchioles. It should be emphasized that 
the role of the macrophages in this trans- 
port is passive. There can be little doubt 
that such an alveolar clearance mechanism 
exists and that its proper function is closely 
linked with adequate excursionary activities 
of the alveolar walls. Respiratory excur- 
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sions of alveolar walls are limited when the 
latter are attached to rigid structures such 
as vessels, bronchi, or other nodules. [vi- 
dence of alveolar stasis is therefore com- 
mon in the air spaces surrounding such 
landmarks.'® 

Alveolar stasis allows for the disintegra- 
tion of dust-containing cells and the libera- 
The latter as 
had 


escaped phagocytosis in the first place may 


tion of free dust particles. 


well as those dust particles which 
constitute a formidably large number of 
particles. These particles in addition are in 
more prolonged contact with the poorly 
moving alveolar wall than 


elsewhere. 


free particles 


These circumstances, together 


with the alternating respiratory pressures, 
direct 


favor the discrete 


particles through the alveolar membrane 


penetration of 
into the lung interstitium about vessels, 
bronchi, and other rigid structures.‘ 

Many of the particles after such pene 
tration are carried by the flow of the tissue 
Huid toward open-ended lymphatic termini 
from where the lymph stream carries them 
to the draining lymph nodes. Those of the 
particles that have remained behind stimu- 
late the proliferation of alveolar cells to 
form nodular aggregates or small nodules. 
These cellular aggregates may remain co 
herent but they may also desquamiate. 
When the aggregates of alveolar cells re 
main coherent, they are part of the alveolar 
wall and bulge into the air spaces, some 
times reducing the latter to a mere. slit." 
Because most of these cellular aggregates 
are in close relationship to vessels, they 
have been assumed erroneously to occupy 
the so-called perivascular space or “lymph 
space.” '* The cellular aggregates or nod 
ules quickly develop a characteristic net 
work of reticulin fibers oriented radially at 
first but then developing lateral arcuate 
branches which become increasingly promi 
that 
lamellae are finally produced." 


nent so circumferentially disposed 
Some of 
the component cells contain silica but many 
do not, and some of the silica appears to 


be extracellular.! 


It should be pointed out that Hulse ' 
was the first to formulate the concept that 
dust foci are formed by a focal prolifera 
tion of alveolar cells 


which ingest dust 


particles but do not desquamate. 

The tissue fluid transports some of the 
silica particles into the interstices of the 
looser periadventitial tissue of vessels and 
bronchial passages. There histiocytes normal 
to these regions engulf them and, similar to 
the alveolar cells, these histiocytes also pro 
liferate to form cellular aggregates or nod 
ules. Nodules at these sites (perivascular 
and peribronchial spaces) are distinctly less 
common, which take 
their origin in the alveolar wall although 
the latter usually are also peri- or paravas 


however, than 


those 


cular in position.! 


The particles deposited in’ the lymph 
nodes also cause proliferation ot histiocytic 
cells which engulf the particles. The histio 
cytic cells may form large masses or dis 
crete nodules, 

The cellular aggregates or nodules sub 
sequently undergo collagenization and, later, 
hyalinization. The which 
this occurs is not well understood. There is 
evidence furnished by Italian) writers 


mechanism by 


that an antigen-antibody reaction may be 
basic to this mechanism. 


Summary 


The present, long established concept of 
stleosis is reviewed and attention is focused 
upon certain incongruities. These include, 
among others, the necessity for postulat 
ing hitherto unknown and undescribed 
tropisms in order to account for the various 
elective migrational paths of macrophages. 

A new concept of silicosis is formulated 
which obviates the Incongruities of the old 
concept. 

Both concepts are represented diagram 
matically as flow charts. 
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CORRECTION 


In the December issue of the ArcHives, page 483, the authors of the article entitled, “The 
Chronic Toxicity of Octadecylamine” should read as follows : William B. Deichmann, Ph.D.; J. L. 
MacDonald, M.S.; Robert L. 


Kascht, M.D., and Ralph R. 


A Note on Serum Transaminase Activity After Lead 


Absorption 


RUDOLPH K. WALDMAN, Dr. Chem., and EARLE K. BORMAN, M.S., Hartford, Conn. 


Introduction 
The increasing use of serum transaminase 
determinations as early indicators of non- 
symptomatic cellular damage to the internal 
utilize the 
glutamic oxalacetic transaminase (SGO-T ) 


organs caused us to serum 
studies 


wherein the primary concern was blood 


determination in some routine 


lead concentrations persons occupa- 
tionally exposed to lead and_ periodically 
examined as part of the exposure control 
program pursued under medical guidance. 
The results, while based upon a study which 
was neither highly organized nor adequately 
controlled, seemed worthy of reporting be- 
cause they suggest that organized, controlled 
studies of the relationship between serum 
transaminase levels and lead absorption 
might be productive of results of practical 
significance. Because we are not in a posi- 
tion to carry out the requisite studies, we 
hope that publication of this note will in- 
duce others to undertake them. 
Transaminases (aminopherases) are wide- 
ly distributed in animal tissues. Greatest 
activity has been found in homogenates of 
heart muscle, skeletal muscle, brain, liver, 
and kidney. These enzymes are also 
present in blood; all animal and human 
serums tested have been found to contain 
them. They catalyze a_ reaction (trans- 
amination) wherein a certain type of amino 
acid reacts with a certain type of keto acid 
to form a new amino and a new keto acid, 
as illustrated by the glutamic pyruvic trans- 
amination: 
Glutamic acid + pyruvic acid — 
a-ketoglutaric acid + alanine. 
Received for publication July 22, 1958. 


From the Laboratory Services Section, Con- 


necticut State Department of Health. 


When injury occurs to tissue cells rich 
in transaminases, significantly increased 
quantities are released into the blood. 
example, it 


lor 
demonstrated — that 
SGO-T activity increases 2- to 20-fold after 
acute myocardial infaretion and may_ in- 
crease 20- to 100-fold in hepatitis due to 
While most 
of the work done by others and the short 
series of observations reported herein have 
been concerned with SGO-T, it is now clear 


has been 


toxic or infectious agents.’7 


that serum glutamic pyruvic transaminase 
(SGP-T) determinations 
supplemental information. 


yield valuable 


Methods 


The determination of transaminase activi- 
ties can be carried out chromatographieally, 
spectrophotometrically, or colorimetrically. 
We have not had any experience with 
chromatographic methods for this enzyme. 
The spectrophotometric method, which has 
been used extensively, Is very sensitive, but 
it is somewhat cumbersome and requires 
enzymatic reagents and special equipment 
not generally available in’ the average 
clinical or industrial laboratory. The newer 
colorimetric methods are therefore prefer 
able and have proved to be as reliable as 
the spectrophotometric method.* 

Colorimetric methods measure pyruvate, 
whether formed directly (GPT reaction) 
(GOT 
reaction) by treatment with aniline citrate. 


or after conversion of oxalacetate 
The pyruvate reacts with dinitrophenyl- 
hydrazine to form pyruvic dinitrophenyl- 
this 
extracted by toluene. 


hydrazone, and substance is 


When the toluene 
solution of pyruvic dinitrophenylhydrazone 


then 
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en 


A. 


is treated with strong alkali, a colored com- 
pound forms, which is measured colori- 
metrically. The intensity of the color is 
proportional to the amount of pyruvate, 
which reflects directly the level of trans- 
aminase activity. 

In the brief herein, 
SGO-T activity was determined according 
to the method of 
Wroblewski.* were 
made upon ashed aliquots by the dithizone 
extraction method 


study reported 


Cabaud, Leeper, and 
Lead determinations 
(modification of Woes- 
sner and Cholak !). 


SGO-T Increase with Lead Absorption 

In examining 25 persons industrially ex 
posed to lead, we found that SGO-T activity 
was greater than 40 units in all except one, 
blood lead was 0.02 
mg. per 100 gm. (Table). Blood lead levels 
in the 24 others ranged from 0.045 to 0.14 
mg. per 100 gm. 


whose concentration 


Comment 


It should be emphasized that a fully quan 
titative relationship between blood lead and 
SGO-T levels was neither anticipated nor 
found in this study, This does not preclude, 
however, the possibility that a direct  rela- 
tionship may exist between SGO-T and 


lead absorption, particularly after initial ex- 


Lead and Serwn Glutamic Oxalacetic Transaminase 
Concentrations in Bloods from Twenty-Five 
Persons (Nonsymptomatic) Industrially 
Exposed to Lead 


Lead, Mg. 
Subject per 


Lead, Mg. 


SGO-T Subject per 
No 100 Gm. Units No. 100 Gm. Units 
1 0.13 240 120 
2 0.06 140 i) 0.12 305 
3 0.02 35 16 0.055 Ww 
4 0.09 145 17 0.055 98 
5 0.10 240 1s 0.045 74 
6 0.08 135 19 0.08 63 
7 0.055 210 20 O14 103 
& 0.08 165 21 0.14 107 
9 0.08 46 22 0.00 120 
10 0.14 44 23 0.08 66 
11 0.07 240 24 0.07 44 
12 0.10 265 25 0.07 275 
13 0.07 245 
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posure. The numerous factors involved in 
lead absorption, storage, elimination 
would make it necessary to conduct a highly 
organized, well-controlled study to elucidate 
the nature of any relationship that may 
exist. 

The liver contains lead in relatively high 
concentrations after lead absorption from 
any source, particularly in acute poisoning. 
There are differences of opinion regarding 
The 
minimize it; 
recent reports tend to emphasize the fre 
quency and extent of hepatic damage in lead 
poisoning (Cantarow and Trumper !*). 


the effect of lead upon this organ. 


earlier literature tended to 


Since none of the persons included in our 


lead absorption studies presented any 
clinical symptoms of lead poisoning, the 
logical that the increase of 
SGO-T activity in the blood resulted from 


absorption of lead in doses below the toxic 


inference is 


threshold, possibly as a result of slight 
damage to liver cells. Apparently very little 
cell damage is necessary to release sufficient 
enzyme into the blood stream to produce a 
measurable and often marked 
activity. 

Others that animals 
exposed to carbon tetrachloride show sub 
stantially increased SGO-T within 24 hours, 
which thereafter may reach levels several 
hundred per cent above the preestablished 
base line. Presumably, this is the result of 
liver damage. 


increase of 


have shown 


There seems little doubt that a normal 
serum transaminase is indicative of hepato 
cellular integrity. To that 


transaminase — specifically 


say elevated 


serum indicates 
hepatocellular damage would be contrary to 
known facts, but liver damage would be 
strongly suspected in an otherwise healthy 
person exposed to toxic substances because 
of the well-known role of the liver in de- 
toxification, There is considerable evidence 
to support these hypotheses; a succinct re- 
view of pertinent literature has been pre- 
pared by Mason and Wroblewski.’® It is 
not at all unlikely that minimal, nonsymp- 
tomatic cellular damage from minor ex- 
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posures to materials other 


than those 
discussed above also can be made apparent 
through studies of serum transaminase ac- 
tivity. 


Thus, the serum transaminases would 
seem to provide a fertile field for research 
in industrial hygiene. Properly controlled 
investigations of their relationships to de- 
grees of exposure of industrial workers are 
needed to elucidate their true effectiveness 
as guides to the control of occupational ex- 
posures. Consideration of their in 
evaluating threshold limits should not be 
neglected, once basic relationships are more 


completely understood. 


Summary 
In a study of persons exposed to lead it 
has been shown that SGO-T activity was 
blood 


elevated, in 


lead 
this 
clinical symptoms of poisoning. 


increased when concentrations 


were instance without 
This ob 
servation, coupled with results obtained by 
others on animals exposed to carbon tetra 
chloride, suggests wider use of the de 
termination of serum transaminase activity 
to study correlation of results with ex- 
posures to these and other substances which 
cause cell damage, particularly in the liver. 

The study of serum transaminases may 
prove a useful means for reassessing cur 
rently accepted threshold limits and a prac 
tical guide for industrial physicians in the 
control of industrial exposures. 
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Abstracts from Current Literature 


General 


Remptoy: AN EXperIMENT IN SHELTERED EMPLOYMENT FOR THE SEVERELY DISABLED IN 
Great Brrvain. J. L. Epwarps, Internat. Labour Rev. 77 :147-159 (Feb.) 1958. 


“This article sketches briefly the historical development both of other forms of sheltered 
employment and of Remploy itself.” The Disabled Persons Employment Corporation (Remploy ) 
was set up by Act of Parliament in 1945 as a non-profit making company and now runs 90 
factories and employs over 6,000 severely disabled workers. A table sets out the main dis- 
ability groups into which these workers fall and examples of these are tuberculosis (11.4%), 
injuries and diseases of the lower limbs (8.9%), diseases of the heart or circulation (8.3%), 
diseases of the lungs other than tuberculosis (8.2%) and epilepsy (7.7%). The present or- 
ganization is described. The present principal trade groups included in the 90 factories are 
20 for domestic furniture, 17 for general woodworking, 12 for cardboard box, printing and 
bookbinding, 12 for protective clothing and textile sewing, 9 for engineering and 7 for knit- 
wear. There is also a separate home-work group. The conditions of employment are a 
44-hour week (except where there are special medical reasons) at a standard rate of wage 
for all trades which is settled by negotiations with the trade unions. 


Buti. Hye. 


Dors THE Executive Heart Program Meer Irs Opyecrive? Fottow-Upe Srupy or 

EXAMINATIONS OF 231 MANAGEMENT Executives. L. E. PrickKMAN, G. A. KorLscHE, 

J. M. BerkMAN, H. M. Carryer, G. A. Perers, and L. L. Henperson, J. A. M. A. 167: 

1451-1455 (July 19) 1958. 

Of 231 management employees who had had at least two examinations at Mayo Clinic 12 
had no disorders, and 26 had minor medical problems. A follow-up study was made on the 
remaining patients to determine the extent of compliance with advice given for the correc- 
tion of the medical and surgical conditions encountered. The results are tabulated according 
to age and to the nature of the disorders. Compliance or noncompliance was voluntary in all 
cases, Good compliance was found in 126 of the medical and surgical cases, partial com- 
pliance in 32, and noncompliance in 35 cases. The least degree of compliance was given to 
advice on reducing obesity and on stopping the use of tobacco. The conditions found are 
classified in detail. A relationship between the executive and his consulting physician, based 
on thorough study, confidence, and respect is necessary to obtain the former's full cooperation, 
which benefits both the executive and his company. 


Inp. Dicesr 


Rerorr or H. M. ENsrecrors oF MINES AND Quarries UNbeR THE METALLIFEROUS MINES 
REGULATION Act, 1872, AND THE Quarriks Act, 1894, FoR THE YEARS 1954, 1955 AND 
1956. H. C. W. Roperrs, Ministry of Power, London, Her Majesty’s Stationery Office, 
1958. 

RECOMMENDED CoMMON NAMES FoR Pesticipes. British Standard 1831. London, British 
Standards Institute, 1957. 

Recommended common name with full chemical name and chemical formula and classifica- 
tion of the products as insecticides and acaricides, fungicides, herbicides, and rodenticides 
are given. An index is provided. 

CHEM. ABsTs 
Inpust. Hye. Dic 


Physiology and Nutrition 


Srupiks ON THE LUNG FUNCTION oF NokMAL Supyects. E. SArtToRELLI, A. Grieco, and 
P. Scorrt, Med. lavoro. 49:182-186 (March) 1958. 
The authors have carried out a number of tests of lung function on normal males and 
have produced nomograms dealing with the calculation of the vital capacity (VC) and the 
maximum expiratory volume per second (MEVS). 
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They first point out that the VC is a static lung volume and in normal subjects depends 
on age, sex, and anthropometric characteristics, and starting from the supposition that in 
persons over 15 years of age there is a direct relation between VC and height, and an in- 
verse relation between VC and age, they tested the VC in 225 normal subjects aged between 16 
and 84 years, the heights varying from 155 to 185 cm. 5 successive determinations were made 
with the Knipping spirograph and corrected for normal temperature and pressure 

The results confirmed both the above suppositions, i. e. between VC and height, and 
VC and age. 

They then state that the residual volume (RV) is a static lung volume, the value of 
which is in strict proportion to the elasticity of the lung parenchyma, so that its measurement 


100 
and the calculation of the proportion RV iN 

nosis of pulmonary diseases, especially emphysema. In normal subjects the above proportion 
depends on age, rather than sex, as with increasing age the RV increases. 41 subjects aged 
between 16 and 84 years were tested and the authors found a direct relation between R\ 
and age. 


can give useful figures in the diag- 


The MEVS is a dynamic index depending on the elasticity of the lungs and. thoracic 
walls, the power of the respiratory musculature, and the calibre of the respiratory route 
In normal subjects it depends on age, sex, and anthropometric characteristics and is. strictly 

related to the VC. The proportion MEYS* 10 i, pound about 80. The MEVS was meas 


ured on 225 normal subjects, the age range being the same as in the first series, with 5 con 
secutive determinations by means of a Knipping spirograph corrected as before for normal 
temperature and pressure. There was a direct relationship between MEVS and height, and 
an inverse one between MEVS and age 


Hye 


THe SprroGkapHic INpices «IN A Group or Pyrires Miners Berore AND WorK 

EK. Sarrorettr and P. Scorti, Med. lavoro. 49:198-201 (March) 1958 

The aim of these tests was to determine whether in pyrites miners there were such 
changes in the average values of the usual spirographic indices as the result of doing their 
shift as to suggest the appearance of a bronchospastic state caused by their work 

The microclimate in which the miners worked was hot, humid, contained small amounts 
of SOz and had a dust content of 500 to 2,000 particles per ce. The incidence of pneu 
moconiosis was low but that of chronic bronchitis, and especially of emphysema in workers 
with more than 10 years’ service, was high. (Details of the number of workers in the mine 
are not given in this article.) 

The authors examined 25 males aged between 24 and 53 years, 11 of whom had clinical 
signs of chronic bronchitis, 6 of these had slight pulmonary emphysema. All were examined 
before and after their shift. The examination included a clinical examination of the thorax 
and measurement of the vital capacity (VC) and the maximum expiratory volume per 
second (MEVS) in normal conditions and after inhalations of aerosols containing respec 
tively acetylcholine 0.5 per 1,000 for 3 minutes, and aleudrine 0.5% for 10 minutes. A 
Knipping spirograph was used and the results corrected for normal temperature and pressure 
The average value of MEVS* 100 was calculated for each set of conditions, but the results 
Nhefore and after work did not differ materially, (?>5%), and the authors conclude that 
their tests did not support the suggestion that bronchospasm arose through work in the mine 

Buin. Hye 


LUNG FUNCTION IN SILICOSIS OF THE WITWATERSRAND GOLD MINER. MARGARET R. BecKLAKE, 

L. DuPreeze, and W. Lutz, Am. Rev. Tuberc. 77 :400-412 (March) 195% 

The object of this study was to determine the pattern of disturbance of respiratory fun 
tion in the silicosis of the Witwatersrand gold mines and to correlate the physiological dis 
turbances with roentgenographic pattern. 2 roentgenographic groups were studied (1) normal 
and (2) widely distributed discrete nodular silicosis. 20 subjects of each group were selected 
at random from those seen at the Pneumoconiosis Bureau during the annual compulsory 
examination of all working miners. Tests done were vital capacity, the divisions of lung 
volume, maximal mid-expiratory flow rate, a mixing index, ventilation equivalent at— rest 
and exercise, lung compliance at normal and high respiratory rates, expiratory resistance, 
the fall in arterial oxygen saturation on effort and rise on breathing pure oxygen, measured 


by ear oximeter. 
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Uneven pulmonary distribution was present in advanced nodular silicosis, and also the 
mean ventilation equivalent for oxygen at rest and on effort was moderately raised. In the 
age-group 41-50, the maximum breathing capacity was 147.4 liters per minute in those with 
normal radiographs, 128.7 liters per minute in those with silicosis. In the age-group 51-60 
the figures were 119.9 and 80.4 liters per minute respectively. The compliance fell (change 
not significant) with increasing age and in addition there was a further small fall in those 
with silicosis compared with those with normal radiographs. 

No single test discriminated satisfactorily between the groups and therefore a discriminant 
analysis was carried out on the following functions: vital capacity as precentage of pre- 
dicted value, functional residual capacity as precentage of predicted value, maximal 
midexpiratory flow, mixing index, ventilation equivalent on exercise, compliance at rest, expira 
tory resistance, and the sum of the maximal fall in arterial saturation on exercise and the 
maximal rise on breathing pure oxygen. By applying weights calculated for each of these 
selected tests to maximize differences between the 2 groups, the physiological scores over 
lapped only to about 15%. Dyspnea grading did not correlate significantly with the lung 
function score although it did with the index derived from the Hugh-Jones exercise test. 

The function score correlated with length of rock breaking service irrespective of the 
x-ray findings suggesting a disability due to mining in the absence of radiological evidence 
of dust disease 

The lung function disturbances were considered similar to those reported in classical 
silicosis from Sweden and the United States, and perhaps greater than those seen in the 
pneumoconiosis in South Wales coal miners. (However, the references to silicosis quoted do 
not refer exclusively to this disease.) 

| C. B. McKerrow 
Hye. 


\ COMPARISON oF MerHops oF MEASURING THE ArTERIAL CO: TENSION. F. FRIEHOFF, 
Beitr. Silikose-Forsch. 53:1-16, 1958 
The COs tension of blood samples can be determined indirectly either from the COs 
content of the plasma and the pH of the blood, or from the COz dissociation curve obtained 
by measuring the COs content of blood equilibrated with a gas mixture of oxygen and carbon 
dioxide of known tensions. The author compares the results given by these 2 methods, 
referred to as the electrometric and gasometric, in 113 arterial blood samples from patients 
with pulmonary disease studied at rest and before, during and after exercise. The mean of 
all the samples was 29.3 mm. Hg by the electrometric and 30.3 mm. Hg by the gasometric 
method. The difference of 1.0 mm. Hg was not statistically significant. The author attributes 
the low COs tensions observed to hyperventilation. Errors are liable to occur with either 
method but for clinical work the electrometric method is preferable 
I. T. T. 
SULL. Hye. 


Occupational Diseases and Hazards 


Arbeitsschutz. 8:1-6; 31-35 (Jan. & Feb.) 1958, 

This paper (published in 2 parts) contains a good description and discussion of the 
question of the existence of a pure graphite pneumoconiosis. It is based on the author’s own 
investigations and experience and on a review of the international literature. The subject 
is introduced by a technical account of artificial graphite and of the mineral impurities 
found in the natural variety obtained from different sources. Graphite, first used in 1540 
for the manufacture of pencils, was at that time obtained from a mine in Borrowdale in 
Cumberland. It is now employed in many ways including the manufacture of crucibles, 
electrodes, dynamo brushes, dry batteries and as a lubricant. This introduction is followed 
by a careful critical consideration of many of the published reports with citations of the 
recorded observations. The author comes to the firm conclusion that a true graphite 
pneumoconiosis, caused by pure graphite containing no admixture of silica or. silicates, may 
perhaps occur in experiments on animals but scarcely in practice. In all the cases of graphite 
pneumoconiosis which have hitherto been recorded in the literature, silica or silicates have been 
associated with the graphite as impurities or additions. These cases, therefore, are to be 
regarded as mixed dust silicoses in the sense of being anthracosilicoses. Mention is made of a 
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statement from the International Labour Office that it is not possible to speak of specific 


damage caused by graphite dust, since its danger lies essentially in the nature of its mineral 
impurities. 


BuLL. Hye. 


Contracr DerMatiris FROM “HiGH-Speep Dupiicaror” Parers. C. SHearp Jr. H. J. Spoor, 
and R. Apert, A. M. A. Arch. Dermat. 77 :435-437 (April) 1958. 
Five cases of an unusual type of contact dermatitis of the face and hands in office workers 
are described. The cause is a type of sensitized paper used in a high-speed duplicating ma 


chine. Cure can be obtained only by a change of job or change of paper. Two nonallergenic 
papers are available for one type of machine. 


Inp. Hye. Dicesr 


SILICOSIS AND A Few OF THE OTHER PNEUMOCONIOSES : OBSERVATIONS ON CERTAIN ASPECTS 
OF THE PROBLEM, WITH EMPHASIS ON THE ROLE OF THE RADIOLOGIST; CALDWELL LECTURE, 
1957. Eucene P. Penpercrass, Am. J. Roentgenol. 80:1-41 (July) 1958 
Dr. Pendergrass discusses silicosis, pneumoconiosis of coal workers, asbestosis, rheumatoid 

pneumoconiosis, and the occurrence of carcinoma, tuberculosis, and infections with the pneumo- 

conioses. He emphasizes the multidisciplined attack in making a diagnosis and evaluation 

General roentgenological considerations include knowledge of anatomy, physiological prob 
lems, histology, and pathology. He points out that while fluoroscopic examination during forced 
respiration cannot provide an absolute figure of dynamic reserve, a good estimate of air move 
ment is had. Fluoroscopy combined with vital capacity measurements will improve the radiolo 
gist’s clinical judgement. Laminographic studies, selective angiography, bronchography, multiple 
postures with Mueller and Valsalva maneuvers, including the upper respiratory tract, may be 
desirable, as may special physiologic studies 

The characteristic lesions in simple silicosis are circumscribed nodules of hyaline fibrosis, 
first recognizable only microscopically. The earliest x-ray findings are small, multiple shadows, 

2-6 mm. in diameter, of more or less uniform density, distributed 


along and between the 
vascular channels and the bronchial tree of both lungs 


Usually one lobe is envolved. The 
nodules are not as diagnostic as one would wish, are not first seen in apical, peripheral and 
lower parts of lung fields. Conglomerate lesions (1 to 5 em. in diameter) result from a 
combination or coalescence of discrete nodules, and are most frequently in the upper half of 
the lung. Conglomerate lesions do occur without infection but are difficult 
from those with infection. Well-developed emphysema may or may not be observed in 
silicosis. Hilar nodes are not always present; mediastinal enlargement is often hard to 
demonstrate with x-rays. 


to distinguish 


Silicosis with superimposed infection may have a myriad of x-ray features. The trachea 
may be displaced, associated paratracheal lymph-node calcifications are frequent. Cor pulmonale 
is observed in advanced patients with silicosis. Limited diaphragmatic excursions, and 
bizarre appearances of the domes result, with emphysema and transpleural fibrotic lesions. The 
migrations of conglomerated lesions toward the midline and hilus is recognized. The presence 
in conglomerate lesions of blebs, emphysema, bronchiectasis, abscesses, and cavities make 
differential diagnosis necessary and difficult 


Complicated silicosis shows tuberculosis in 600 of postmortem cases, but staphylococei, 
Friedlander’s pneumonia, histoplasmosis, fungus disease, coccidioidomycosis, and other infections 
may be present. Neoplasms must be excluded in these diagnoses, The squamous carcinoma, 
which becomes necrotic in the center, is usually associated with productive cough, 


large 
irregular cavity, is thick-walled, without lung reactions about the wall 


of the carcinoma, 
is apt to be misdiagnosed, particularly if infected with tuberculosis. The slowly developing 
carcinoma in a silicotic lesions is often overlooked. The mediastinal tumor lesions present 
serious differential problems; lymphoblastoma may be undiagnosed 

The differential diagnosis must exclude the other pneumoconioses. Asbestosis lesions 
first seen in the lower half of the thorax. Early visceral pleural fibrosis 


are 
occurs first im the 
interlobar fissures. In the advanced stages the diaphragmatic excursions are markedly dis 
turbed and the lower lung fields have an appearance of hypoventilation plus a leather-like 
ground glass appearance. All structures, including the borders of the cardiac shadow are 
ill-defined. There is, however, little or no impairment t 


» emptying of the lung air, but 
impediment to the passage of Oz and COs across the alveolar membrane, particularly during 
eXercises 
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Coal miner’s pneumoconiosis without silicosis may be simple or infective. Simply, there is 
a large quantity of coal dust in the lung aggregated about the respiratory bronchioles. 
Fibrosis is sparse. There is seen increasing degrees of profusions of discrete shadows, of 
larger and larger size with advancing disease. Caplan’s syndrome (or rheumatoid arthritis) 
with typically multiple, round, well-defined lung lesions has been described in coal worker's 
pneumoconiosis by others. 

J. P. Barrietr 


CLINICO-STATISTICAL INVESTIGATION OF Metat Workers’ Cararacr. V. D'Onorrto and 

L. Moscr, Rass. med. indust. 26:531-538 (Nov.-Dec.) 1957. 

As “glassworkers’ cataract” is considered to be due to the action of sources of intense 
heat and luminosity on the lens substance, the authors have endeavored to clear up its 
supposed occurrence in workers dealing with molten metal, such as blast-furnace workers 
and open-hearth-furnace workers, moulders, blooming mill and hot-rolled-strip workers ete 
They have therefore examined 597 operatives at different plants whose work exposed them 


for at least 2-3 hours daily to the action of sources of heat and luminosity of varying 
intensity, comparing them with a control group who were not normally so exposed. 


The exposed operatives were divided into 3 groups according to the work performed. 
The results were as follows: Group I, blast- or open-hearth-furnace workers who often 
worked in temperatures of 50-60 C or even higher. 349 were examined, 84 of whom were 
less than 40 years old. Incidence of lens opacities was 4.7%, but only 2.6% in those over 
40. Group I1, blooming mill workers etc., who were exposed to temperatures of 60 C at times. 
146 were examined, 51 under 40 years showed no lens opacities, but 2 out of 95 over 40 did 


Group II], furnace leaders, puddlers ete., who for a considerable part of the shift worked 
at temperatures of 30-40 C. 1 out of 31 under 40 had a lens opacity and 2 out of 71 over 
40. Group IV (control), 3 out of 105 under 40 had lens opacities and 4 out of 149 in the 
over-40 age-group. 1 year later 9 of Group I were re-examined and 2 showed a slight 
progression of the lesion found at the initial examination. The authors consider that the 


lesions in the lens found in those exposed to sources of considerable heat and luminosity arose 
only as frequently as in those not so exposed; that the frequency of cataract found did not 


differ from that in the general public; posterior polar cataract, which is supposed to be the 
characteristic occupational lesion, was found in only 2 cases. They conclude that the 
so-called “heat” cataract is very rare, and must be ascribed mainly to individual metabolic 
and constitutional conditions. 


Dunscomsr, Hye 


Tue Errecrs or Bursts or Loup Notst on a Continuous Visuat Task. M. M. Woop- 
HEAD, Brit. J. Indust. Med. 15:120-125 (April) 1958. 


The visual test used was one in which the subjects matched pairs of cards by counting 


the number of similar symbols on them. The cards for matching with the fixed standards 
were presented on a moving screen so that the whole of a card was visible for 5 seconds. 
During a test of 4 minutes’ duration 70 comparisons had to be made. 

The explosive sound lasted about 4 seconds, and its peak intensity for about 1 second was 
100 db. There were 4 versions of the test, 1 which was run without the loud noise and 3 
with loud bangs in the 4 minute test period. In one of these noise versions a warning light 


appeared 3 seconds before the noise, and in the other 2 there was no warning, but the 
noises occurred at different stages of the visual task. All subjects did all the tests. 2 groups, each 
of 12 young naval ratings, did the test. 1 group received only a simple explanation of the 
test while the other had further instructions, encouragement and day-to-day knowledge of 
the results. 


The overall results of the experiments showed no significant difference in the general 
average scores obtained with the noise and the silent control runs. When the results for 
the ¥-minute or so immediately after each bang were examined it was found that. the 
accuracy Of response in the first few seconds after a bang was much lower than during the 
silent control experiments, but recovery was complete in about 27 seconds, 

This loss of efficiency may occur whether men have been warned of the possibility of 
deterioration or not. The tendency is to miss signals rather than to report them inaccurately 


Hye 
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CHRONIC BeRYLLIUM POISONING. 
1958. 

This very interesting and instructive story concerns a woman aged 45 who, in October 
1955, was examined having complained of cough and shortness of breath which had become 
more severe over the last 5 years. During this time she had lost much weight, clubbing of 
the fingers had developed, and during the last year particularly there had been poor appetite 
and general malaise. 

There were scars, unchanged for at least 10 years, over right knee, both ankles and left 
forearm, the result of trivial cuts from broken fluorescent tubes. The chest radiograph 
showed patchy dense shadowing throughout both lung fields. Mantoux, Wassermann and 
Kahn tests were all negative. 

The significant factor in her past occupations was that from June 1943 until May 1945 
her usual clerical work, which she still continues, was interrupted by a short time in a 
factory making fluorescent lamps. (At that time zine beryllium silicate phosphors were still 
used. ) 


J. W. Jorpan and C. S. Darke, Thorax 13:69-73 (March) 


A biopsy on the left forearm scar revealed well defined granulomata in the corium and 
her skin gave a strongly positive reaction to a patch test with a dilute solution of a 
beryllium salt. 

The authors discuss the criteria that should be established for diagnosis in such a 
difficult case and appear to agree with Agate (Bull //yg. 23:968, 1948) that it is the person 
with unusual susceptibility rather than long exposure who develops chronic beryllium poisoning 
The outlook is grave for these patients for the pulmonary fibrosis is usually progressive 


Hye 


\ STATISTICAL ANALYSIS OF 
(May) 1958 


IN JAPAN. T. KAWAKAMT, J. Se. Labor 34:327-346 


Direct radiographs of 6,516 persons with silicosis were chosen from those which formed 
part of a series of medical examinations conducted during the period 1952-1954 in Japan 

The author concludes that the silicosis hazard was serious for workers in metal mining, 
ceramics, stone-cutting, quarrying and related occupations. There was a hazard for tunnel 
construction workers, but it was rated as less than that for the first group. For coal 
mining the prevalence of the 3 stages of silicosis was not high, but it was noted that the 
minimum length of employment in advanced cases was short and that progression was not 
rare; the silicosis hazard was therefore not small. In foundries and “miscellaneous industries” 
the risk was slight except that in foundries the incidence of minor forms was widely distributed 

Much detailed information can be obtained from the 16 tables and 11 graphs included 
in this paper; the legends for these are in English. The tables show the numbers and per 


centages of persons with the various grades of silicosis according to industry, length of 


employment and category of disease. The graphs illustrate these figures 
CHARLES WiILCOCKS 
Buin. Hye 


PNEUMOCONIOSIS IN CoaL Miners. B. Minerva Med 48 :1355-1361, 1957 


The author rapidly reviews the occupational diseases of miners dwelling especially on 


some of the clinical, methodological-diagnostic, and therapeutic aspects. The actual “getting” 
of the coal is by far the most important influence on the development of silicosis. 28% 
of the miners examined showed signs of subacute or chronic poisoning by CO. In lung fun 
tion tests the author found a moderate reduction of vital capacity and of maximum ventilation 
during work at the bottom of the mines, which suggests a slight respiratory deficiency com 
pared with the surface. Left ventricular hypertrophy was met with fairly frequently 
N. Lo Martirt 

Hye 


Conract DERMATITIS Propucep BY TIMBER PRESERVATIVES CONTALNING CHROMIUM SALTS 


P. BenrsouM, Berufs-Dermatosen 5:271-283 ( Nov.) 1957 


Chromium salts are added to many kinds of timber preservative not so much for their 
fungicidal or insecticidal value but in order to prevent the corrosion of nails and screws 
produced by the other ingredients, and to reduce their leaching out by water 

The author attributes the high incidence of dermatitis in the building trades through 
contact with impregnated timber to latent allergy for chrome induced by exposure to cement 
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containing traces thereof, a possibility which has not yet received much attention in the 
United Kingdom 
J. H. Twiston Davies 


SULL. Hye. 


Potsontnc. R. Brit. M. J. 369-370 (Aug. 9) 1958 

This is an account of a case of fatal poisoning by petrol vapour which has been known 
to be poisonous for many years but has not caused many deaths. Only 4 deaths have been 
recorded by the Chief Inspector of Factories in the period 1937-47 and no such cases could 
be found in British medical journals. 

\t 2:30 p.m. on a hot day, a youth of 17, an assistant at a non-medical research laboratory, 
was sent to fill a 2-gallon can with petrol. The stock of petrol was kept in a poorly ventilated 
hut in a 40-gallon metal drum covered with a tightly fitting lid.) This drum stood 33 inches 
in height and at the time contained 9 inches of petrol. As the youth had not returned by 
3:15 p. m. a messenger was sent, who found the youth dead, slumped with his head, shoulders 
and arms over the edge of the drum. The 2-gallon can was inside the drum and it would 
appear that the youth, being only 5 ft. 6 in. in height, had thought it best to put it there 
and then bend down into the drum to ladle the petrol into the can, Other workers had been 
in the habit of leaving the can outside the drum while transferring petrol. At the autopsy, 
excoriations and dark-red areas were present on the right arm, elbow, forearm, wrist and on 
the forehead but no significant changes were found in the internal organs. The case is dis- 
cussed with references to the relevant literature. A reconstruction of the tragedy was made 
and samples of the air over the petrol in the drum were taken while an operator wearing a 
mask stooped into the drum and filled a can with petrol. Analysis showed that while the can 
was being filled the concentration of petrol vapour in the air ranged from 8,000 to 35,000 ppm 

M. E. 
Buu. Hye 


Contract DerMatitis Propucep py Exotic TIMBER, IN PARTICULAR KAMBALA TEAK 
K. HH. Scnutz, Berufs-Dermatosen 5 :238-244 (Sept.) 1957. 

One of the difficulties in investigating allergic dermatitis in joiners is the imperfect cor 
respondence between the various commercial names for the timber and the botanical name 
of the tree 

3 out of 6 jomers employed in a film studio on the construction of doors and window 
frames became allergically sensitive to the timber of Chlorophora excelsa, giving positive 
patch tests to the sawdust and to a resin extracted—we are not told how—trom it. 

The chemical structure of Chlorophora is said to be similar to that of the active principles 
of Rhus toxicodendron and acajou. The incidence of sensitization could probably be reduced 


by efficient extraction of sawdust, dustproof overalls, and a bath and a change of clothing 
hefore leaving work 


J. Twiston Davies 
Buti. Hye. 


CONFERENCE ON SILICOSIS AND OTHER ENDUSTRIAL PULMONARY DiIseASES, HELD 22, 
23 AND 24, 1956, av Toronto. McIntyre Research Foundation, W. B. Dix, President, 
Suite 1500, 25 King Street West, Toronto 1, 1957. 

The Eighth Annual Conference of the McIntyre Research Foundation on Silicosis com- 
prised 10 papers covering many aspects of the subject but all with some reference to the use of 
aluminium in the control and prevention of the disease. 

In his introductory address the President, W. B. Dix, emphasized that the aims and objec- 
tives of the Foundation are the prevention of silicosis and its abolition as an industrial dis- 
ease, He recalled that the Foundation commenced research work on silicosis at Schumacher, 
Ontario, over 20 years ago and that in 1944 the general use of aluminium powder was intro- 
duced into Ontario gold-mines. He atfirmed that they still believed that dust control is the 
first line of defense, followed by medical control, and, thirdly, by the inhalation of aluminium 


powder to neutralize the amount of silica that cannot be effectively removed from the work- 
ing atmosphere 


Hye. 
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Works ON Stnicosts. Akademiya Nauk SSSR, Sverdlovsk, Akademiya Nauk SSSR, 

1956. 

This book is a collection of papers on silicosis published by the Urals branch of the 
Soviet Academy of Sciences. The first & papers are devoted to physical and engineering 
aspects of the problem in the anthracite, copper and other mines of the Ural area, and deal 
with such subjects as the influence of drilling technique on dust production, ventilation and 
extraction of dust from the air, the effects of various wetting agents used in wet drilling 
and methods of controlling their concentration, and dust problems in the grinding of asbestos 
The remaining & papers deal with the pathological and clinical aspects of silicosis, and in 
clude a detailed account of the morbid anatomy and pathological histology, radiographic 
appearances in early silicosis, the laboratory diagnosis and treatment of silicotuberculosis, the 
study of silicosis in rats, and the elimination of silicon dioxide from the body 
D. J. Bauer 
Buti. Hye 
THe Anti-Siricosis CAMPAIGN. Collected Papers, Vol. 1, Akademiya Nauk SSSR, Moscow, 

Akademiya Nauk SSSR, 1953. 

This volume consists of a collection of 


works carried out in various scientific mstitutions 
and industrial organizations in the Soviet Union between 1949 and 1951 on the subject of 
silicosis in the mining industry. The contributions are divided into 3 sections. The first, 
containing 14 papers, consists of work of a technical and engineering nature devoted to meth 
ods for the reduction of dust generation in underground workings, including the investigation 
of new wetting agents, the use of drills of special design, and various methods of ventilation 


and application of water. The second section contains & papers, and deals with methods ot 
determining the dust content of the air in mines. The third section contains 12 papers on 
medical and iological subjects, in particular the early diagnosis, pathogenesis and treatment 
of silicosis. There are 2 appendices containing detailed instructions on the recommended meth 
ods of using water sprays during drilling operations 


DD. J. Bauer 
Buin. Hye 


EVALUATION OF COALMINERS’ PNEUMOCONIOSIS AS) JUDGED BY CORRELATION OF Morpip 


ANATOMICAL AND RADIOGRAPHIC FINDINGS. GrAUBNER, Acta med 
10 625-636 (Oct.-Dec.) 1957 


legalis et Socialis 


In Czechoslovakia coal is worked in several mines and the occurrence of pneumoconiosis 
among the miners has been recorded over the past 30 years. The disease was, originally, 
regarded as silicosis due to silicon dioxide, and the coal dust was considered extraneous, 
merely causing black deposits in the lungs. It is only during the last 5 


studies by morbid anatomists—Sikl and Fingerland—that it 


years as a result of 
has been demonstrated that the 
pneumoconiosis among these coal-miners is not classical silicosis but is similar to simple and 
complicated pneumoconiosis as observed in South Wales coalminers. The term) comiotuber 
culosis is applied to pneumoconiosis combined with tuberculosis 

Pneumoconiosis of silicotic type has been noted among coalminers who have been engaged 
for many years in development work in hard rock. 

Correlation of the morbid anatomical with radiographic appearances in the same cases proves 
that minimal pathological dust lesions are not revealed radiographically, including tomography 


Where coal nodules are less than 2-3 mm. in diameter they must be numerous and profusely 


sown throughout the lung fields before they can be identified on a radiograph. However, 
grosser degrees of simple pneumoconiosis and complicated pneumoconiosis are readily identified 
Perifocal emphysema cannot be diagnosed by x-ray examination but marginal bullous emphysema 


often presents a characteristic appearance 


Radiological examination indispensable the 


diagnosis of coal-miners’ pneumoconiosis 


\. MEIKLEJOHN 

Hye 

CONFERENCE ON THE PROBLEM OF COMPENSATION FOR Stiicosts, Nimes, 30 1956. Arch 
mal. profess. 18 :158-200 (March-April) 1957 

PULMONARY Disease IN Arc-Wetpers. M. G. Francnereau, Arch 
(March-April) 1958. 


This is a short account of an investigation of the health of 


mal. profess. 19:173 175 


lol are welders particularly 


in respect of the development of siderosis. Of these workers, (a) 23 had been at welding 
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work for over 20 years, (b) 42 for between 10 and 20 years, and (c) 96 for 5 to 10 years. 
In group (a) a normal picture (x-ray) was found in 10 men and in 13 there was some evidence 
of siderosis but 6 of these had never had any absences of work for an acute pulmonary 
condition. In group (b) 33 men appeared to be normal and in 9 the lung picture appeared 
to be more or less abnormal. In group (c) no evidence of siderosis could be found in any 
of the 96 workers. The results confirm the observations of other authors that siderosis is slow 
to develop and also does not progress to fibrosis. It is recognized that the number of men in 
this investigation is small but no evidence was obtained that the welders suffer more than the 
other workers from bronchitis or other pulmonary illness, or that the work of welders predis- 
poses them to pulmonary tuberculosis. 

M. FE. DeLAFIELD 

Buti. Hye. 


RepoRT OF THE FRENCH CONFERENCE ON MINING Diseases, Paris, 1956. Charbonnages 

de France Paris, 9, Ave. Percier, 1957. 

This conference was held in October 1956; there were 3 main groups of subjects, namely 
Kienbock’s disease, tuberculosis in miners, and the pseudotumoral forms of pneumoconiosis in 
coal workers. 

Kienbock’s disease, a chronic osteochondrosis of the semilunar bone of the wrist, caused by 
repeated trauma, was described by Professor Decoulx (pp. 27-39), who showed several radio- 
graphs, reproduced in the report, and from the evidence available deduced that the pneumatic 
tools were not particularly a hazard to miners, and that the incidence of the condition is 
hardly greater in these than in other workers. 

The second section related to tuberculosis in the miners of the various coalfields of France, 
the first point made by A. Balmés, P. Cazamian, J. Champeix, and Mile. P. Vincent (pp. 73- 
112) being that no correlation was found between the incidence of pneumoconiosis and that 
of tuberculosis. The campaign of mass radiography undertaken in 1955 showed an average 
of 5% for pneumoconiosis and 1% tor pulmonary tuberculosis (0.2% active). Tuberculosis 
was most common in miners who had worked 5-15 years underground, and was independent 
of pneumoconiosis, but in men who had worked more than 15 years it was associated with 
pneumoconiosis or silicosis. 

Special attention was paid to dust-laden lungs in miners with tuberculosis. A. Marmet, 
J. Plane, M. Petit, and A. Alouani (pp. 113-124) found that in a proportion of cases anthra- 
cosis can produce its own pathological effects, and that its connexion with tuberculosis is not 
constant, It appears that the anthracotic focus may attract the coal dust, like a center of 
crystallization. The pathological forms of anthracosis are directly proportional to the dura- 
tion of exposure, and the simplest pathological form corresponded to an average exposure of 
7 years to dust. 

J. Bourret, L. Roche, and F. Tolot) (pp. 127-137) discussed the clinical and radiological 
diagnosis of pseudotumoral forms of silicosis, insisting on the importance of tomography. 

C. Gernez-Rieux, E. Balgaires, P. Fournier, J. Aupetit, and P. Foubert (pp. 139-161) 
discussed progressive massive fibrosis in coal miners and the aseptic liquefaction and cavita- 
tion which takes place. Certain mines of northern France produce coal (anthracite) with less 
than 12% of volatile matter, and of 1,911 men from these mines with pneumoconiosis there 
were 308 with massive fibrosis, in 226 of whom there was the pseudotumoral (‘“cricket-ball’’) 
formation, Of 3,220 men with pneumoconiosis, from mines producing coal with 25% of vola- 
tile matter, 382 had massive fibrosis, in 148 of whom the pseudotumoral form was found. 
This form was therefore more common in the anthracite mines. 

\. Policard and A. Collet) (pp. 163-192) described the fibrohyaline structures found in 
silicosis, including pseudotumoral masses. These consist of nodules or fibers containing 
collagenous fibrils separated by a substance composed of globulins with some polysaccharides. 

In a preliminary note on functional tests in subjects with pseudotumoral masses L. Ruyssen 
(pp. 193-203) gave several useful tables in which the physiological terms used in this work 
were defined and the abbreviations indicated, J. Dechoux (pp. 205-257) took up the subject 
in detail in relation to coal miners. 


Ina paper on the prognosis of these pseudotumoral forms of silicosis L Ruy ssen. (pp 259- 
282) discussed the development of clinical signs (including those of tuberculosis where this 
occurs) and the functional state. 
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L. Laurens (pp. 283-307) spoke on 6 cases of cor pulmonale in 63 of pseudotumoral 
pneumoconiosis in coal miners, and 4 in 105 cases of nodular pneumoconiosis. He discussed 
diagnosis, and the medico-legal aspects of the condition. L. Ruyssen (pp. 309-343) described 
the treatment of pseudotumoral pneumoconiosis. No substance is known which will prevent 
the development of fibrohyaline tissue in pneumoconiosis, but Delta Cortisone may offer 
possibilities. If tuberculosis is an essential factor in pseudotumoral pneumoconiosis, treatment 
with the appropriate drugs would be indicated, but it is not proved that tuberculosis is an 
essential, and the author holds that routine treatment with antibiotics is not justified. 

G. Worth (pp. 347-358), acting on the possibility of bronchial spasm as a feature of 
chronic pulmonary diseases (including silicosis), used Bronchovydrine as an aerosol given 
by inhalation, in a Knipping apparatus, tor periods of 2 minutes to 56 patients. (Broncho 
vydrine contains epinephrine, atropine, papaverine, and sodium nitrite.) The results were 
not particularly promising but the treatment could be useful in) individual cases in) which 
bronchospasm was proved to be a factor. 

R. Bollinelli, Y. Le Tallec, and A. Costes (pp. 359-370), from Toulouse, analyzed 100 
cases of pseudotumoral silicosis; some of the patients were coal miners, others had been 
engaged on public works such as tunnels, dams, etc., some were ceramics workers and some 
sand-blasters. Tuberculosis was found in one third, and when cavities were present tubercle 
bacilli was always found—sterile cavities did not occur. Right heart stress was a feature of 
advanced cases. There was no constant relationship between radiological type and functional 
disability, but advanced disease was associated with reduced vital capacity. In mild 
vital capacity was often normal. 


cases 


P. Sadoul and N. Aubertin (pp. 375-379), for 2 years at Naney have examined certain 
functional capacities of men with silicosis of various stages, subjected to muscular stress 
of constant degree. There was great variation and there was no clear correspondence between 
radiological findings and function. These tests of muscular effort 


demonstrated the in 
adequacy of legal tests and the importance of the functional disability 
apparently minor cases of silicosis 


found some 


CHARLES 
Buin. Hye 


FUNDAMENTAL PROBLEMS IN Siticosis: Vol. 2. Report of a Conference at Gottingen on Nov 


30 and Dec. 1, 1956, Arranged by the Berghau-Berufsgenossenschaft for the Arbeitseemeins 
chaft fur Silikose-Grundlagenforschung 


Like its predecessor which reported a conference held at Bochum in 1955, the volume 
under review contains papers on pure scientific research relevant to the mechanism of silicosis 
It is divided into 4 sections of associated subject matter and the papers are discussed indi 
vidually or in groups. The volume is well produced and excellently indexed 

This report is abstracted at length in Bulletin of Ilygiene, 33:951, No. 10 


A Strupy oF Certain Aspects oF THE RELATIONS oF HEARING to Norse Exposure. 
Pavierr, J. Roy. Inst. Pub. Health & Hyg. 20:271-203 ( Aug.) 1957 


An extensive series of noise measurements were made at 


1,747 job sites in an engineering 
factory, 610 readings being in the range 56-80 decibels, (db.), 1,002 in the range 81-90 db., 
125 in the range 91-100 db., and 10 in the range 101-109 db 


56% of the employees and 38% of new entrants were found by pure tone audiometry to 
have some degree of hearing loss, but binaural hearing loss for speech exceeding 5% 


occurred 
in only 15% of employees and 2% of new entrants. The presbycusis hearing losses found in 


the new entrants were very similar to the values suggested by the American Standards As 
sociation, 


The author concludes that 


for employees working in sound levels not exceeding 90 db., 
and when allowance has been made for presbycusis, the hearing loss attributable to the noise 
is negligible. 


ID. Hiekisn 
Buia. 


ILLNESS CAUSED BY 


THOMAS SLAG, VANADIUM SLAG AND VANADIUM 
MANGANESE PNEUMONIA. W. Reni, Staub 18:177-182 (Tune) 1958 


ComvouNps. Pr. 


This paper is a continuation of a previous communication in which the history of the 


introduction of Thomas slag (basic slag) into the steel industry was traced with an account 
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of the past and present experience of pulmonary illness caused by exposure to the dust from 
the slag. 

The present paper continues to survey (with many references) and to discuss the illnesses 
due to basic slag and its constituents as experienced in Germany. Thomas slag pneumonia 
has become a rarity and bronchitis also is less frequent. A factor which is likely to be im- 
portant in causing this diminution in the number of cases of pulmonary illness is the lessening 
of the numbers of epidemics of pneumonia due to bacteriological causes. There have been 
many published accounts which might suggest that the manganese contained in basic slag is 
in part responsible for the pulmonary illnesses resulting from exposure to the dust but critical 
examination of the evidence does not support this suggestion. 

Consideration of the evidence leads to the opinion that the severity of the disease resulting 
from exposure to basic slag dust depends on the amount of vanadium in the slag. It is also 
stated, “Comparison of the diseases caused by Thomas slag and vanadium compounds provides 
a striking similarity of the clinical picture.” 

M. 
3uLL. Hye. 


FLUORESCENCE Microscopy IN THE EXAMINATION OF StLicoric LUNGS FROM EXHUMED 

Capavers. A. DeEBERNADI, Minerva med. 77 :6-11, 1957. 

The lung tissue of cadavers of silicotic subjects exhumed at various periods after death 
was prepared with fluorochromes and studied by fluorescence microscopy. The elastic and 
reticular fibers were very markedly luminous, the collagen fibers gave a yellow-green 
fluorescence which was greater when the amounts of fibrotic and sclerotic tissue were larger. 
The carbon particles were not fluorescent but were quite obvious. The method seems also 
very suitable for the study of silicotic lungs for the differential diagnosis between silicosis 
and tuberculosis and it is not affected by cadaveric putrefaction. The silicotic nodule presents 
only a slightly fluorescent center surrounded by a definitely luminous zone, and in massive 
silicosis it 1s possible to distinguish sclerotic connective tissue and the lower collagen in which 
the silicotic nodules can often be detected. 

C. Sassi 
Buin. Hye 


THe INCREASED Sinica CONTENT OF BLoop PRECEDING CLINICAL MANIFESTATIONS OF SILICOSIS. 
C. Ventcan, G. Latis, M. Pora, and G. Popa, Arch. mal. profess. 19:270-273 (May-June) 
1958 
By analogy with other forms of chemical intoxication the authors inferred that estimation 

of the silica content of the blood might reveal changes preceding the appearance of clinical 

silicosis. They selected 33 workmen, aged 18 to 30 vears, who had not previously been exposed 


Results—Illustrative Cases 


Blood Silica (Mg /100 


Before Underground Work 
Commencing 
Underground = After After After After 
Work Mo 12 Mo. IS Mo. 24 Mo. 


Group exposed to the highest concentration of silica dust. 


O31 O45 0.57 O75 OSS 
0.27 0.50 0.52 O83 
i. 0.32 0.55 0.65 0.72 0.92 
0.20 0.24 O87 1.00 
Ol O.16 0.54 O87 0.04 


N 
( 
( 


Group exposed to the least concentration of silica dust. 


0.30 O44 0.53 0.38 
F.G. 0.20 O14 0.18 0.20 
O12 0.12 0.20 
F. O. 0.13 O19 0.20 O.18 
F. 8. 0.20 0.24 0.23 0.28 


\ 
0.40 
O17 
0.20 
0.25 
0.27 
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to any silica hazard. These men were about to engage in occupations in or about a mine (type 
not specified). 22 of the men were to be employed underground and the remaining 11 on the 
surface. Before commencing work the silica content of the blood in each case was determined 
by King’s method (reference not given). The measurement was repeated at intervals of 6 
months over a period of 2 vears. From observations on workmen already employed at. the 
mine, it was known that clinical and radiographic evidence of silicosis had not appeared under 
to 5 vears. 

The group was divisible into 3 sub-groups according to intensity of exposure to respirable 
stlea dust: heavy, intermediate, and none 

\fter 2 years’ exposure it was observed that the blood silica of those exposed to the 
highest concentration of dust was 3 to 4 times that recorded before commencing underground 
work. 

The authors conclude that, in the pre-clinical phase of silicosis, there is a progressive silica 
toxemia, This state precedes the earliest clinical and radiographic manifestations of the disease 
by several years. They are further of the opinion that their findings support the use of aerosols 
for prevention and treatment 

(A list of 7 references is appended; these contributions may have been consulted by the 
authors but no mention is made of them at the appropriate points in the text.) 

\. MEIKLEJOHN 
Buin. Hye 


THe Action or Dust CONTAINING SILICA IN THE ATMOSPHERE ON THE RESPIRATORY SYSTEM 

M.S. Hyg., Epidemiol, Microbiol., & Immunol. 1 :262-277, 1957 

\ general description of the pathological changes in the lunes which are brought about, 
particularly in industry, by the inhalation of siliceous and other dusts precedes an account of 
a survey of the health of children who lived near a power station, These were schoolchildren 
aged & to 12 vears. A total of 322 (representing 30% of the total of children of the stated 
age group), all of whom lived within 2 km. of the power station, were surveved. Most of 
these (77.7%) had lived in the area since birth. The power station has for vears voided inte 
the atmosphere very large amounts of pollutants (about 800 tons of ash and 350 tons of Sé Vy 
daily). The ash was found to have a free silica content of between 4% and 24% and about 
74.5% of the ash had a particle size of up to 104. Some particulars are given of the measured 
amount of pollution of the atmosphere in the neighbourhood of the power station 

The survey of the children which was carried out in 1949 and again in 1952, when over 
80% were still available, consisted of a general clinical examination, blood analysis, tuberculin 
tests (73.5% negative tests), and x-ray examination. The x-ray findings in 1949 are classified 
in groups ranging from (1) normal (41.3% of the children to (4) definite abnormalities in 
lung tissue and hilum (16.8%). Some of these abnormalities, particularly those in the 4th 
group, were similar to those seen in early silicosis. No significant changes in the percentages 
of children in these groups were found at the examination in 1952. ‘The data obtained are 
described and set out in tables. Evidence was obtained that the percentage of x-ray abnormali 
ties was greatest in children with the longest period of residence in the polluted atmosphere, 
and in a survey of children in a different area where the air is unpolluted the x-ray findings 
were entirely different 

The results of the survey point to the necessity for establishing institutions for restoring 
the health of children living in polluted areas and also for the better control and prevention 
of air pollution 

M. 
Butt. Hye 


OBSERVATIONS ON THE OCCUPATIONAL DISEASES OF SutpHUR WorKeERS G 
SANA, and V. Azzaro, Folia med. 40:525-543 (July) 1957 


FrRapa, G. MENTE 


\ statistical study was carried out on the morbidity of workers in a Sicilian sulphur mane 
in which 3 plants for steam fusion and 1 flotation plant for extraction of the sulphur were 
functioning; the calearoni and the Gill furnaces had been eliminated 15, 


respectively 


and 5) years 


Of the 806 workers examined 552 worked inside the mine: about 3007 were found to have 
chronic bronchitis complicated in 10% by pulmonary emphysema of varving gravity. From 
their observations the authors consider that the improved atmospheric conditions associated 


with improvements to the extraction plant have tended considerably to reduce the incidence 
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of the chronic bronchitis with emphysema in the sulphur workers. The principal causative 
agent of which was SO. 
SARTORELLI 
Hye. 


MEASUREMENT OF Dust CONCENTRATIONS AND ASSESSMENT OF THEIR BEARING ON HEALTH 
A. WINKEL, Staub 18:207-210 (July 1) 1958. 

Toxic dusts which act rapidly, such as lead, arsenic, chromium, cadmium, beryllium, manga- 
nese, vanadium and their compounds, are correctly estimated by weight concentration in air 
since their action on human beings is determined by this and the length of exposure. Silicosis- 
producing dusts, however, act in a more complicated way, only those particles which deposit 
in the lung alveoli being significant 

A curve due to) Einbrodt (Bull. Hyg. 31:43, 1956) is reproduced showing the size distribu- 
tion of dust recovered from human lungs; almost all the particles were below 5a in diameter 
In another diagram deposition in the alveoh is compared with deposition in the bronchial tubes 
for different particle sizes 

In gauging the silicosis risk due to a dust it is necessary to determine the free silica content 
of the fraction consisting of particles smaller than 54, which may differ from the figures for 
the rock being worked or the gross air-borne dust 

It is suggested that the following maximum allowable concentrations (MAC) of dusts 
contaiming silica should be used : 

Maximum No 
Particles/Ce. in Sizes 


Content of free silica Below 5yu 
50% -100% 200 
5%- 50% 800 
O%- 5% 2,000) 


Since the ranges of concentration are so broad a graph is reproduced relating the MAC 
to silica content as a continuous curve which is recommended as a more satisfactory method 
of evaluation. 

C. N. Davies 
Hye 


SKIN HAZAgDS IN THE MANUFACTURE OF PorassituM DicHroMate. C. Tararu, A. MARINESCU, 

I, Capusan, R. Ripan, and C. Lirreanu, Berufs-Dermatosen 5:218-231 (Sept.) ; 283-295 

( Nov.) 1957 

The process of manufacturing potassium dichromate consists of grinding the ore with 
chalk and soda ash, roasting the mixture, leaching it and reerystallizing the bichromate and 
various by products. The air may contain anything between 0.22 and 25.3 mg. of chrome per 
cubic meter and the materials handled between 7% and 42% of chrome 

Out of 55 process workers only 9 were without unequivocal signs of damage. 70% are 
said to develop chrome holes or septal perforations during their first year, and neither age 
nor experience brings immunity 

The characteristic skin lesion begins as a hard tender papule which takes about 10° days 
to ulcerate, and the ulcer takes 10 months to heal. Histological study disclosed changes in the 
walls of the vessels and in the collagen. While skin lesions are invariably painful the nasal 
perforations are symptomiless 

Sesides the familiar signs of what we all used to know as P. DD. 24a (Prescribed Disease 
24a—chrome ulceration) such equivocal lesions as papulovesicular eczema, pyoderma, loss of 
nails, acne, anaemia, dyspepsia and pulmonary affections were noted but no special neurological 
examination was included in the clinical study 

Not a single one of 240 patch tests, with various hexavalent chrome salts at 0.5%, was 
positive—even with sand-papering of the epidermis and preparation of the sites by intradermal 
injection Of anti-tetanic serum. 

Intracutaneous injections of O.1 cc. of 0.5% KeCr:O; were made in 21 workers and in 20 
persons with eczema supposed not to have been exposed to chrome (presumably other than 
the usual ‘suspender clip, front stud and wrist watch). The local reactions were the same and 
hemoclastic crisis was not detected in either class. Allergy to chrome therefore is not an 
important feature in persons employed in the manufacture of its salts 
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Guinea-pig experiments were applied to the study of the local lesion, of symptoms arising 
through percutaneous absorption, and of the accumulation of chrome in viscera. It was found 


that infiltration of the subcutis with novocaine renders the skin, whether searified or not, more 


vulnerable to chrome salts and is also believed to enhance absorption through the intact 


surface. (One cannot help wondering if a sufficient number of experimental animals were 
empl ed. ) 

8 guinea-pigs were found intelligent, self-assured and cooperative enough to be trained to 
adjust their table manners in accordance with signals by electric light and buzzer. While shav- 
ing, scarification and the subsequent painting with chrome salts, which could well have been 


painful, did not interfere with their conditioned reflexes, the percutaneous absorption after 


4 hours was enough to disorganize their conduct and this was observed long before any signs 
of intoxication 


sy way of prophylaxis the authors stress the importance of ventilation and dust-extraction 
and they recommended a barrier cream containing Mohr's SO.) 
bivalent salt of iron which tends to convert hexavalent chrome to the less noxious trivalent 
compound 


J. H. Twiston Davies 
Buin. Hye 


INSURANCE AND Notsk. J. Morrison, Noise Control 4:31-33 (uly) 1958. 


Although medical knowledge of the effect of industrial noise on hearing is limited and 
sometimes controversial, the extent of compensation claims calls for action on the part of 
management. Most western states provide for specific compensation in cases of hearing loss 
resulting from traumatic injury, and some include compensation for hearing loss as an occupa- 
tional disease, but the laws differ in many respects. The California law is discussed extensively. 
The assessment of industrial hearing loss involves the questions of non-occupational exposure, 
the effects of age. and exposure in previous employment. These factors can be determined 


only by thorough examinations and history records, the elements of which are discussed 


Sensible approaches to the legal problem should include (1) reasonable limitations of monetary 
hability for loss of hearing in one ear or both: (2) denial of compensation for partial disability 
unless the claimant proves wage loss; (3) release and discharge of the employer from further 
liability on payment of compensation for partial disability; (4) the evaluation of hearing loss 
by competent medical examiners advisory to the administrative agenev: (5) denial of compensa 
tion until termination of employment, and (6) a requirement that claims be filed within a 
fixed period after last injurious exposure or after termination of employment. It is important 
to establish standards of evaluation and administrative procedures which will screen out the 
spurious cases while fairly evaluating the legitimate cases. The absence of such standards poses 
a continuing threat to industry which is unjustified. The only true solution is the elimination of 
noise at its source 


INpusr. Hye. Dic 


ECONOMIC Aspects oF THE Nort Propeem. GG. \W INBIGLER, Notse Control 4:34-36 (Tuly) 1958 
The number of cases arising from acoustical trauma has not been alarming in Califorma, but 


the noise problem cannot be dismissed, since the number of cases is growing and compensation 


claims can be very expensive. A typical case is described in: which an employee was awarded 


compensation for hearing loss on account of the failure to produce evidence that other sources 


were responsible. The importance of correct diagnosis and adequate history is emphasized 


The problems of apportionment of compensation among employers and of the statute of limita 


tions are discussed. Recommendations include reduction of noise levels; enforcement of the 


use of safety devices, and the steps to be taken in vetting factual data 


INpust. Die 


MEASUREMENT OF TNDUSTRIAL Nose. K. Evprep, Noise Control 4:40 (July) 1958 


The principles of noise measurement are discussed and instruments for basie sound-level 


measurements, frequency analvsis, and measurement Ob transient nowe are desc ribed Suevestions 
are given for making an adequate industrial noise survey. Valid noise measurements require 


proper instrumentation, accurate calibration, and a trained operator. Furthermore, they require 


experienced planning, for there is a great variety of techniques which may be employed to 
evaluate an industrial noise situation. Beeause of 


the large number of these variables, it is 
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usually worth while to obtain the services of an experienced acoustical consultant to assist 
management in establishing the type of measurement program best suited to its objectives. 
Dic 


Industrial Toxicology 


Stupies ON Liver FUNCTION IN A GRrouP OF WoRKERS CHRONICALLY EXPOSED TO TPRICHLORO 
ETHYLENE. A, and R. Grister, Med. lavoro 49:167-172 (March) 1958 

The English summary appended to the paper is as follows: 

“Liver function was studied in a group of twelve women, working in contact with trichloro 
ethylene for at least two years and having an urinary excretion of trichloracettic acid ranging 
from 44 to 80 mg. per liter. About one-half of the cases showed a dyspeptic syndrome, slight 
liver enlargement and serum protein changes such as an increase of total globulins, gamma 
fraction and positivity of some sero-colloidal reactions; two cases had a slight hyperbilirubinemia 
Serum total proteins, albumin, total and esterified cholesterol and alkaline phosphatase as well 
as blood glucose and hypobromite urea were within normal values. In seven other cases, hos 
pitalized with mild acute poisoning, no liver enlargement was found and laboratory findings 
were normal, except for two cases with a temporary urobilinuria.” 

Hye 


Duke ro Tropica \Woops. E. Supiza, Med. y segur. trab, 6:74-76 (Jan. 
March) 1958. 

The inhalation of the dust of certain tropical woods especially okhumen, an ebony-type wood of 
\frican origin, causes irritation of the mucous membranes of the conjunctiva and the respiratory 
tract. This characteristic was known to Chinese doctors in the seventh century. The woedds 
are of good appearance and are often used as veneers. They are known to carpenters as Guinea 
mahogany 

The author has encountered 3 outbreaks of this occupational disease. One affected almost 
everyone engaged for the first time in sawing or sand-papering the wood. The author records 
the following observations. Within 2 hours of starting work there was nasal obstruction, itching 
and conjunctival redness. There followed shortly cough and tightness of the chest, frontal 
headache and a feeling of fever. 1 worker developed urticaria and several had eosinophilia 
Some had changes in their electro-encephalogram, ‘The symptoms disappeared after an injection 
of Multergan, an antihistamine 

An ether extract of the resins of the wood caused no allergic skin reaction, but in 5 out of 
& guinea-pigs inoculated intramuscularly with an extract made from the wood the blood histamine 
increased considerably, [tis probable that in human beings the symptoms are due to a liberation 
of histamines 


Buin. 


Tue Derostrion oF A SuBMICcRONIC IN THE Respirarory TRACT oF Dogs. PLE 

Morrow and Am. Indust. Hyg. A. J. 19:196-200 (June) 1958 

This study is concerned with one phase of an investigation into the effects of fate of inhaled 
alpha emitters. Certain technical problems associated with handling trace quantities of such 
radioisotopes in aerosol form require the use of a vector or carrier aerosol. The aerosol used 
consisted of submicronic crystals of sodium chloride. The first studies with this sodium chloride 
aerosol were made in human beings. Following the human studies, a series of studies were 
initiated with dogs which incorporated all of the features of the human study ineluding the 
experimental apparatus and the same aerosol. Based on the distribution, excretion and lung 
recovery of the alpha emitter, polonium-210, which was incorporated in many of these dog 
experiments, it is possible to estimate the amount of the aerosol which was deposited in the 
upper and lower respiratory tract. The details of the estimates are simple and orthodox. In 
essence one ascribes all of the highly mobile and rapidly excreted polonium (fecal) to that 
polonium deposited initially in the upper respiratory tract; the polonium recovered from. the 
lung at sacrifice is considered to be the minimum lower respiratory tract value; and finally, 
the amount of polonium involved in the systemic distribution and urinary excretion is analyzed 
in terms of existing data from oral and intravenous studies. This study suggests that under 
proper experimental conditions, aerosol deposition in the dog is comparable to that occurring in 
man; therefore, the dog should be considered to be especially appropriate for investigations im 
the field of inhalation toxicology 


INpust. Hye. Die 
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SoME ENouriries INTO THE ToxicoLocy or Zinc Srearare. H. E. Harpine, Brit. J. Indust 
Med. 15 :130-132 (April) 1958. 

Zine stearate is used as a substitute for tale in the rubber tyre industry. There are no records 
in the British literature of poisoning when so used. However, at the International Congress of 
Industrial Medicine in Naples (1954) Noro and Uotila described the case of a man who had 
used the powder during his work on a rubber plant. He died after 2 years under their care and 
necropsy showed diffuse fibrosis of the lungs. Histological tests for zine were positive. Many 
cases of poisoning in infants, a substantial proportion of them fatal, have been reported in 
America from the inhalation of zine stearate used as a dusting powder, 

Harding injected suspensions of zine stearate powder used by a rubber tyre company into 
the lungs of 50 rats and into the peritoneal cavity of 6 cavies. It appeared to be acutely irritant 
to the lungs, killing many of the animals from lung oedema. The zine stearate disappeared 
from the lungs of survivors within a fortnight 

In the peritoneum the zinc stearate provoked a granulomatous reaction and remained. visible 
much longer than in the lungs of rats. However, after a period (between 42 and 100 days) 
it disappeared and the granulomatous process regressed until no sign of it could be found 

These experiments show that a single injection of zine stearate while producing acute in 
flammation in lungs of rats does not result in any permanent fibrogenic effect 

Bui. tye 


PARATHION Resipvrs as a Causr of Potsoninc 1x Crop Workers. G. Quinsy and A. B 

Lemmon. J. A. M. A. 166:740-746 (Feb. 15) 1958 

Parathion, an organic phosphate insecticide, is usually considered to have dissociated sui 
ficiently after 10 days for work on spraved crops to be safe 

The authors have analysed 11 instances of poisoning among workers thinning, picking, 
cultivating or irrigating crops after spraying with Parathion. It is somewhat startling to find 
that in 4 of these more than 10 days had passed since spraying. In these 4 episodes over 50 
workers became ill out of some 130 exposed. In one instance 33 days had actually elapsed 
since the grape crop had been sprayed before the stripping and thinning took place. On this 
occasion, but not on all the others, diagnosis was confirmed by blood cholinesterase determina 
tions; 16 were poisoned out of 24 exposed 

Symptoms commonly found included vomiting and retching, sub-normal temperature, fast 
pulse and excessive sweating. More rarely there was vertigo, twitching of evelids, muscular 
weakness and pinpoint pupils that still reacted to light. There was usually marked relief after 
dosing with atropine It is possible to mistake the diagnosis in a single case as one of heat 
stroke and in a larger group as due to food poisoning 

Parathion hangs around for different periods on different crops and parts of a crop. It 
stays far longer on the bark and the fruit than on the leaves of peach trees for example. In 
the major vineyard episode 8 ppm of Parathion were found on the leaves 35 days after spraying 

The mode of entry into the body seems likely to be via the skin rather than by the lung, 
for the vapor pressure of Parathion around sprayed plants never rises very high whatever the 
temperature. If workers strip off clothing therefore, as is so often done in orchards, there is an 
added risk. Wearing contaminated clothing is also dangerous 

Buin. Hye 


DDT Potsontnc 1s Man: A Case or Grave Causep sy DDT. HERMANN, 
\cta med. Budapest 11 :200-215, 1958 


\fter reviewing the rather scanty literature claiming to present evidence of DDI porsoning 
the author describes his own case 

\ man, aged 45, employed in a hospital on disinfection work complained of depression cud 
over excitability for 2 months. For a week there had been mild gastric discomforts with o« 
casional vomiting and loss of appetite; and for 3 days mild diarrhea, gic 


numbness of fingers and toes 


Idiness, blurred vision and 


He had been accustomed twice a week to prepare 5, 10 and 50% tale mixtures in gasoline 
without gloves or mask. The room in which he worked was very hot from a sterilizer 
Elaborate clinical investigation revealed some disorder in. he art, liver and kidney function 
The treatment is described. 
During the first 2 weeks the mild gastric symptoms and upset in kidney function improved, 
but herpes zoster developed on chest and lip, together with numbness of extremities and muscular 


weakness. During the next 3 weeks neurological symptoms became more marked: knee jerks 
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disappeared and the patient could not walk without assistance. There was muscular wasting 
and areas of paraesthesia. Only in the sixth month was he well enough to go to a convalescent 
home 

This man had worked many years with DDT before going on to other work for 1 year 
He had renewed contact with DDT 10 weeks before reporting sick and it is suggested he was 
showing some response of an allergic character. 

(Dr. Hermann does not discuss the possible toxic effects in a hot room of the solvent vapors 
either in his own case or in the literature he quotes. This is a serious omission, Nor apparently 
was any attempt made to determine the concentration of DDT in a sample of the patient's fat.) 

3ULL. HyG. 


OcCUPATIONAL DISEASE FROM CALCIUM-CYANAMIDE Ferritizer. W. Ok, Zentralbl. Arbeits 

med. u. Arbeitsschutz. 8 :63-65 (March) 1958. 

This is a description of the methods used in the application of calcium cyanamide to the 
soil by agricultural workers, which is followed by an account of its pharmacological action on 
the oxidation-reduction mechanism. The toxic effects of the substance are mostly referable to 
the vasomotor system—hyperaemia of the skin with itching on the face, neck and chest. There 
may also be irritation of the mucous membrane of eves, nose, throat and respiratory passages 
and symptoms of nausea, fatigue and rapid breathing. These effects usually pass off in a short 
time but there are accounts in the literature of 3 deaths in calcium cyanamide workers which 
may perhaps have been caused by the fertilizer. Stress is laid on the importance for workers 
of avoiding alcohol since it enhances very greatly the toxic action of calcium cyanamide. There 
follows an account of the clinical picture and autopsy findings in a worker whose death was 
claimed to be due to exposure to calcium cyanamide. This claim could not be substantiated since 
the cause of death was found to have been the perforation of a chronic duodenal ulcer. 


HyG 


‘Tue SepiMENTATION RATE AND FRAGILITY OF TLUMAN EryrHrocyres Virro AFTER EX 
rosukE TO Leap CHLoripe. W. CLARKSON and J. Kencu, Brit. J. Indust. Med. 15: 
115-119 (April) 1958. 

Aub and other workers have postulated that blood lead is distributed between plasma inorganic 
phosphate and phosphate groups on the red corpuscular surface. Changes in fragility were 
ascribed to the release’of hydrochloric acid in the corpuscular surface layers by ‘steiuatinds 
of lead salt with inorganic phosphate groups. 

The experiments described here were undertaken to re-examine the behaviour of human 
erythrocytes following exposure to lead in vitro, especially with regard to the modifving 
influence of organic phosphate 

The sedimentation rate of red cells in saline suspension was recorded after exposure to 
various concentrations of lead chloride. Further records were obtained with cells suspended in 
Krebs Ringer bicarbonate solution and with cells suspended in) whole oxalated blood 


Lead 
increased the sedimentation rate in saline but not in the other suspensions 


Further studies on 
hypotonic haemolysis curves with the 3 types of suspension showed a definite resistance. to 
haemolysis ina saline suspension when the cells were exposed to lead but no such result: was 
detected when lead was added to a suspension of cells in whole blood. That is to say little 
damage was inflicted on the cells provided excess phosphate was present 

This is not due, however, to the inhibition of lead uptake. Clarkson and Keneh (in the press) 
have shown that a peptized lead phosphate sol is produced which interacts with the cellular 
membrane to form a precipitate of lead phosphate. The authors discuss the concept of this 
sol carrying a charge dependent on the relative proportions of lead and phosphate ions present, 
and explain the changes in sedimentation rates by the effects of this charge meeting the charge 
on the erythrocyte. They concluded that the injury done to red blood corpuscles by lead occurs 
and is confined to formative stages in the bone marrow. How the lead enters these immature 
cells and produces inhibition of haem synthesis and punctate basophilia has still to be elucidated. 

Butt. Hyc 

Association TREATMENT With ACTH, CHLOROPROMAZINE AND ATROPINE PHOSPHORK 
Esrers PorsonrnG. G. FRADA and Guocctarpt, Med. lavoro 49:81-88 (Feb.) 1958. 

The English summary appended to the paper states in part: 
“Following previous investigations on the influence of chloropromazine on phosphoric esters 


poisoning, the authors studied the action of ACTH either alone or associated with chloro- 
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promazine on such poisoning. Guinea pigs were treated by percutaneous administration and by 
inhalation with an insecticide mixture containing 50% Malathion and 20% Parathion. It was 
found in previous investigations and presently confirmed that chloropromazine is capable of 
lengthening the life-span of phosphoric esters poisoned animals, inhibiting the formation of 
pulmonary edema and of nicotinic-like symptoms, while these conditions are not controlled by 
atropine. ACTH administered either two hours before the poisoning, or after the toxic signs 
are clearly established, can modify the picture by abating the muscarinic-like and nicotinic-like 
symptoms, by lengthening the survival of the animals (of 16 hours and 24 hours respectively ) 
and by inhibiting the onset of pulmonary edema. Treatment with ACTH and atropine (1 mg 
every hour) inhibits musearinic-like symptoms, abates micotinic-like symptoms and makes the 
animals survive 24 to 33 hours. Treatment with ACTH and chloropromazine (2.5 mg. every 
3 hours) inhibits nicotinic-like symptoms, abates musearinic-like symptoms and makes the 
animals survive 24 to 33 hours. Animals treated with ACTH) chloropromazine and atropine 
survive 33 to 35 hours with a perfectly normal appearance until a few hours before their death 
Buin. lye 


PLATELET FUNCTION BLoop Dyscrasias Dur ro Active ok Previous Potsonine 
G. Sarra and L.. Garront, Med. lavoro 49:18-37 (Tan.) 1958 
Though primarily of clinical and biochemical interest this paper is also of importance in that 
for 12 of the cases reported it is also an account of a 4-year follow-up of events after an out 
break of severe benzol poisoning in a Milan printing-works already reported by the senior author 
(Bull. Hyg. 31:421, 1956) 
\fter having summarized very competently present-day knowledge of thromboeyte funetion, 
and having pointed out that defects of function may exist apart from conditions due merely 
to reduction in the numbers of platelets, the authors set out im detail the various tests used to 


determine platelet activity, and mention particularly tests related to thromboplastin 


2 cases of benzol poisoning are reported in full) One (female) patient showed a marked 


thrombocytopenia and the conditions associated with this, while the other (male) showed a 
slight reduction in platelets but a severe defect in their functions, and grave anaemia. The 12 
patients with previous acute benzol poisoning (1 of whom was so severely affected that his life 
was despaired of ) had all resumed work in the same establishment but were no longer exposed 
to the action of benzol or its homologues. They showed a progressive, albeit slow and incomplete, 
improvement but even after 4 years the blood counts had still not returned to normal and 
haemopoiesis must theretore be regarded as having been permanently impaired, the most frequent 
defect being leukopenia. In addition, only in 3 had the count and functions of the platelets 
returned completely to normal; in the remainder either the number or more frequently the func 
tions were still pathological 


The authors conclude that benzol is capable of causing not only a prolonged reduction in 
the numbers of red and white cells, and platelets, but also a continuing defect in 1 or more of the 
platelet functions, which is not direetly related to the thromboeytopenta 

Buin. tive 


OCCUPATIONAL ANTIMONY Ro GALLINA and Ro Luvont, Rass. med. indust. 27 :28-37 
(Jan.-Feb.) 1958 

This is a report of poisoning by antimony in powder form in a Milan glass works making 
yellow glass 

The mixture of carbon, sulphur and sodium) sulphate which was not giving satisfactory 
results had been changed 15-20 days previously to one which in addition contained antimony in 
the form of the pentasulphate equal to 1.04 to 1.74%. The powder mixture with pieces of glass 
and sand was very dusty 

6 patients complained of symptoms consisting of nausea, vomiting, diarrhea, and bitter 
taste in the mouth, which came on at periods varying from 3 to 20 davs after the new prepara 
tion began to be used. Clinical examination showed a definite enlargement of the liver and there 
was some abdominal pain but no other signs. All the patients showed antimony in the urine 
in amounts between Jug. and 2lug. %, tests repeated & days later showed the amounts excreted 
to be practically unchanged. The authors draw attention to the blood films which showed a 
marked polymorphonuclear shift to the left and in each case metamyeloeytes from 2% to 6% 
The gastro-intestinal symptoms lasted about & days, and the authors consider that the symptoms 


were definitely due to the ingestion of the mixture containing antimony, which as it came inte 


77/451 


A. M. A. ARCHIVES OF INDUSTRIAL HEALTH 


contact with the gastric juice was converted into antimony chloride which is strongly irritant 
to the mucosa of the gastro-intestinal tract 
BuLL. Hye. 


Dust FROM CEMENT WorKS: THE OF INFLUENCE ON HrALTH. J. H. Hupson, 
M. Officer 98 :351-356 (Dec.) 1957. 

The author presents a considerable amount of information on the subject from the literature, 
and from his own local knowledge and experience as Medical Officer of Health of Dartford 
Sorough and Rural District, Kent, which is in the largest cement manufacturing district in 
Great Britain. He considers that no evidence is found of direct harmfulness to health, but the 
spreading of cement dust on the surrounding dwellings is undoubtedly a nuisance. 

The cement is made by mixing chalk and clay with water into a slurry which flows down in 
an inclined rotating cylindrical kiln to a furnace fed with pulverized coal. The hot gases passing 
towards the chimney pick up particles of chalk and clay which are carried up with the furnace 
gases. About 98% of the solid particulate matter is arrested by dust collectors, chiefly by 
electrostatic precipitation, the remaining 2% escaping to atmosphere. Cement dust arises also 
in the works from grinding the clinker and packing the finished cement; this dust is collected 
by bag-filters, cyclones and electrostatic precipitators 

Much useful information is given about the composition of the dust collected in deposit 
gauges by the local health authority, and the amounts falling on the surrounding country are 
estimated. Most of the cement works flue dust that settles to the ground does so within 4 miles 
of the works, the direction being determined by the wind. The quantities deposited in this 
locality are given for recent years. The main constituents of cement works flue dust are chalk 
and silica in the form of silicates, not free silica. Particle sizes of dust emitted from the 
chimney, 250 ft. high and allowing 250 ft. for the height of the smoke plume, are calculated by 
the speed of fall 

The direct effect on health is discussed. There is no evidence of a higher incidence of 
catarrhal affections in school children in the cement area. The incidence of lung cancer in the 
cement districts is markedly lower than in nearby London. The cement districts have a crude 
death rate for respiratory disease which is less than that of the smallest urban areas. The 
author suggests that in the cement districts the chalk and lime suspended in the air may absorb 
oxides of sulphur from smoke and thus reduce its harmful effects. A closer study of the records 
of health, sickness and death is required for estimating the effect of cement works flue dust on 
the health of the general community. 

Mippieton, Hye. 


ERYTHROCYTE CoprpeER AND PorPHYRINS IN LEAD Potsontnc. G. Ruprno, V 

Prato, and I. GIANGRANDI, Brit. |. Haematol. 4:103-107 (Jan.) 1958 

No systematic investigation of the erythrocyte copper concentration seems to have been made 
in blood disorders and the authors could find no reference to it in the literature on anaemia of 
lead poisoning. 

In this investigation 22 in-patients in Turin with clinical symptoms or haematological or 
urinary signs of lead poisoning were examined. A complete table is given of all cases showing 
clinical data, length of exposure to lead, blood findings, erythrocyte and urinary porphyrins, 
plasma iron and copper concentrations and the corpuscular copper concentrations 

The plasma copper concentrations were within normal range in nearly all patients; in 
contrast corpuscular copper concentrations were normal in only 3. A significant correlation 
was demonstrated between these values and the corpuscular protoporphyrin concentration. 

A hypothesis is offered that the increase in the corpuscular copper is related to the abnormal 
permeability of the erythrocyte membrane in lead anaemia. Pagliardi has previously shown that 
copper added to plasma in vitro is promptly transferred to the erythrocytes where very high 
concentrations are reached. 

3ULL. Hy. 


EXPERIMENTS ON THE OCULAR DAMAGE CAUSED BY ORGANIC PrERoxipes. H. J. KicHLE, 
Zentralbl. Arbeitsmed. u. Arbeitsschutz. 8:25-31 (Feb,) 1958. 

Organic peroxides are being used to an increasing extent as catalysts in the manufacture of 
plastics. A case of severe ocular damage in a laboratory worker—loss of an eye and great loss 
of sight in the other—resulting from an explosion of a mixture of hydrogen peroxide, sulphuric 
acid and a secondary and methyl alcohol is described. As the damage could not be definitely 
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ascribed to a particular constituent of the mixture some experiments in 80 rabbits were carried 
out to determine the effect on the eves of 15 different organic peroxide preparations. Very small 
amounts of these were introduced into the conjunctival sac and the effects on the eyes are given 
in terms of 8 grades of ocular damage which range from no observable damage to very severe 
changes resulting in phthisis bulbi. Examples of the findings are that laurovlperoxide and 
benzoylperoxide had no ill effect on the eyes but diacetylperoxide in 30% solution in dimethyl 
phthalate destroyed the eye. The results are fully described with tables and photographs 
Treatment of the eye damage was found to be ineffective or to have very little value. It is strongly 
recommended that protective goggles should be used in work with organic peroxides. First 
aid treatment in case of accidental introduction of these peroxides should be the immediate 
bathing of the eyes with an aqueous 2% solution of sodium bicarbonate or a 10% solution of 
Cebion (vitamin C) but oily solutions should not be used. [f ocular damage does occur there 
may be some advantage in the application of the Cebion solution or of a 0.5% solution of zine 
sulphate. 


Bui. Hye 


ON THE IMMUNOLOGICAL ORIGIN oF THE HVALINE or Sinicosis: BrocHeMIcAL AND 

IMMUNOLOGICAL CONSIDERATIONS. Bo Pernts, Med. lavoro 49:6-12 (Jan.) 1958 

The English summary appended to the paper is as follows 

“Immunological experiments are described, which suggest that the hyaline substance of 
silicosis is formed through an immunological origin: (1) rabbits immunized with  silicotic 
hyaline produce a serum against human globulins (Coombs'’s serum); (2) a silicotie hyaline 
homogenate adsorbs anti-gamma antibodies of a rabbit serum immunized against total human 
serum; (3) silicotic hyaline tissue homogenates give a high positive anti-gamma-globulins 
consumption test Cindirect Coombs’s test). These experiments show that silicotie hyaline con 
tains plasma globulins belonging to the gamma immuno-electrophoretic fractions, and therefore, 
very likely, antibody globulins. The living tissue reaction to the introduction of quartz dust is 
quite similar to the reaction following introduction of an antigen (e. g. diphtheric toxoid or egg 
albumin) absorbed on aluminium phosphate: in both cases antibodies are obtained which pre 
cipitate on the antigen and on newly-formed reticulin fibres. The analogy of the pathogenesis 
of the silicotic nodule with that of the nodules due to adsorbed antigens suggests that antigens 
are formed in the course of silicosis by adsorption and specific reorientation of plasmatic or 
interstitial organic substances on the surface of quartz.” 

Buti. Hye 


Tue Errecr DTA in tHe THerary or Leap PotsoNING ON THE IRON AND 
Coprek CONTENT OF BLoop AND oF URINE. |. Tersincer and 
Arch. Gewerbepath, u. Gewerbehyg. 16 2478-489, 1958 


The study described in this paper was undertaken because of the increasing use of Cal. DTA 
in medical practice and the fact that litthe work has as yet been done on the effect of this 
substance on the excretion of iron and copper 

The methods employed for the determination of iron and copper in blood and urine are set 
out in considerable detail. The tests were performed to determine normal values in a laree 
number of controls composed of men and women who were blood donors, and also in patients 
in hospital who were suffering from silicosis or other conditions which do not influence the 
excretion of iron and copper. To study the effect of CaK DTA, 28 em. of the substance were 
given intravaneously in watery solution to a few (5 to 15) of the persons in the control yroup, 
after which the tests for iron and copper in serum and urine were carried out at intervals. The 
findings in these analyses in controls, and of some which were done on a group of patients 
with chrome lead intoxication, are described and set out in tables with the results of statistical 
tests of significance. It was demonstrated that the iron and the copper content of blood serum 
was increased in both the control and lead intoxication groups of persons after giving Cak DTA 
and that the maximum was reached in 4 hours. The excretion of the metals in the urine was 
also increased in both groups after CaEDTA to an extent of an average of 12 times more 
iron and 4 times more copper on the day of the injection. A further point which may have 
practical importance was that repeated dosing with CaEDTA results in a lessening of the 
urinary excretion of iron, which suggests that the iron stores of the body 
exhausted 


are becoming 


M. 
Buin. Hye 
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OcCUPATIONAL ARSENICAL DERMATOSIS IN A Copper MINE. S. ApetiuK, H. 
V. Marurana, Rev. méd. Chile 85 :631-635 (Nov.) 1957. 


OYANGUREN, and 


This is a study of atmospheric pollution with arsenic from a copper mine in North Chile. 
The arsenical fumes escape into the air during the process of extracting copper from the ore. 
The dust from the chimneys contained 16.64% of arsenic. 

In former years there had been up to 20 cases a day of arsenical dermatitis among not 
more than 500 workers: a “Cottrell” electrostatic dust extractor had been installed but it was 
overloaded and sometimes broke down. Up to 81.5 mg. of arsenic per cubic meter have been 
found in the neighborhood. 

An examination was made of 124 people who actually worked in one or other of the ex- 
traction processes and of 21 who lived in the village but had no direct contact with the work 
of the mine. 23 of the 124 had melanosis, 9 regarded as arsenical in origin, 8 with doubtful 
etiology and 6 non-arsenical. 7 others had dermatitis and in 2 more the nasal septum was 
eroded. Only 2 of the ordinary villagers had melanosis, non-arsenical. 

Sensitivity to arsenic was determined by a patch test with a 5%-10% solution of a sodium 
salt of arsenic. The urine was examined for arsenic and anything in excess of 0.10 mg. per 
liter was regarded as abnormal 

There were no positive patch tests among 20 controls living in Santiago but 28.5% of the 
mining villagers without direct contact with the mine work, 45.5% of the miners without 
lesions and 60.0% of the miners with lesions were positive. There was little relationship 
between positive patch tests and the amount of arsenic excreted in the urine. Nor was there 
any relationship between the presence of lesions and the length of time spent in work at the 
mine 

It is concluded that everybody living in the village is impregnated with arsenic; this pro- 
duces hypersensitivity as shown by the patch test. Those with close exposure in their work are 
apt to develop clinical signs of poisoning. Inhalation is regarded as the probable mode of entry 
of the arsenic to the body and every effort is needed to reduce the amount in the air. 

ALLEN DALEY 
Bute. Hye 


THe OF PoRPHYRINS IN LEAD POISONING 
Gewerbepath. u. Gewerbehyg. 16:396-404, 1958. 


H. Minpen and H. THiere, Arch 


Much of the literature on the metabolism of porphyrins in disease and in lead poisoning 
is reviewed as an introduction to the study reported in this paper. By methods which are 
described the urines of 13 patients with lead poisoning and of a number of experimental animals 
(rabbits) poisoned by lead were examined by paper electrophoresis. The results are fully 
described and set out in diagrams and a table. It was found that in addition to the increased 
urinary excretion of porphyrins which is known to occur in lead intoxication, the number of 
different porphyrins that were demonstrated in the urine increased with increase in the severity 


and duration of the lead poisoning. It may be assumed that the qualitative composition of the 
mixture of porphyrins gives an indication of the extent to which hemosynthesis has been affected 
by the action of lead 


M. 
Hys. 


Ozone AS A PossipLe RapiomimMetic GaAs. R. BrRINKMAN and H. B. Lamberts. Nature. 
London 181 :1202-1203 (April 26) 1958 

Exposure to ozone is now common in industry, and the question of toxicity has arisen 

Using a method described by Lamberts in unpublished work the correspondents have studied 
the influence of hyperoxia, irradiation and the inhalation of ozone on cutaneous oxygen con 
sumption in man. The principle of the method is the sudden occlusion of digital circulation and 
photoelectric estimation of the ensuing deoxygenation of oxyhemoglobin. Normally this stagnant 
intracapillary deoxygenation proceeds logarithmically to complete dissociation of the oxyhemo 
globin, but during partial inactivation of relevant enzyme chains, desaturation will not proceed 
beyond 30%-40% of oxyhemoglobin. Figures are included which show the normal finger skin 
desaturation curves and the curves which follow the breathing of pure oxygen for stated periods, 
irradiation with ultra-violet and the breathing of room air with about 1 ppm ozone for 10 minutes 

These phenomena are tentatively interpreted as a reversible intoxication by “oxygen radicles” 
of the final haem enzymes group in the redox chain, the oxygen transport probably shifting to an 
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oxygen transferase of the flavine type. The characteristic protection of cysteamime effective 
in moderate x-ray irradiation, and also in hyperoxic decrease of Oxygen consumption was very 
active, too, in the ozone intoxication of the finger epidermis; this curve is also illustrated in 
a figure. 

Freebairn (Science 126:303, 1957) has demonstrated a considerable decrease in oxygen con 
sumption in respiring fresh suspensions of mitochondria from cabbage leaves, spinach and liver 
cells by contact with air containing about 5umol. of ozone per Warburg flask. Ascorbic acid 
and glutathione gave protection against this effect 

The correspondents conclude that: (1) in various conditions the air may contain concentra- 
tions of ozone ranging from 0.1 to 1 ppm; (2) after local irritation of the lining of the airways 
the reaction products may be distributed by the circulation of the blood; (3) a probable analogy 


between the effects of ionizing radiation and of ozone may exist, so that ozone may he a 


radiomimetic substance. 


P. J. R. CHALLEN 
Hye 


THe CHEMISTRY OF SILICON Carsipe Sureaces. S. G. CLark and P. F. Hour, J. Am. Chem 

Soc. 79 25007-5009 (Dec.) 1957 

It has long been known that, like quartz, silicon carbide crystals possess on their surface a 
layer of material differing in composition from the bulk 

By shaking powdered silicon carbide in 0.1 N sodium hydroxide solution and estimating the 
dissolved silica it was shown that the rate of solution falls off with the lapse of time im a 
similar way to quartz 

Silicon carbide powder was then shaken in an aqueous solution of siliere acid containing 
radio-active silicon. Chemical and Geiger-counter estimations showed that although the total 
amount of silica in solution remained constant, the silicon carbide became radio-active. There 
appeared to be an exchange of silica between the surface of the silicon carbide powder and the 
solution 

Unlike the behavior of quartz dust, from which the readily soluble layer can be removed 
by sodium hydroxide, it was not possible to free the carbide powder from the rapidly soluble 
layer; it is suggested that it may be reformed more quickly on silicon carbide than on quartz 


from the basic material of the crystal. The surface of silicon carbide, like that of quartz, 1s 


believed to be coated with a monolayer of silicie acid 


C. N. DAVIES 


Hye 


OcCUPATIONAL ARSENIC PotsoNING IN WINE GROWING AND IN TNpUstRY. FL Koetscu, Arch 

Gewerbepath. u. Gewerbehyg. 16:405-448, 1958 

In this long paper the author gives an account, based on his own experience as an industrial 
medical officer and on an extensive literature, of the present position of arsenic poisoning among 
vintagers and in other industrial occupations 

A general description of the toxic effects of arsenic precedes an account of the Instory of 
the use of arsenic as a pesticide in wine growing. Although this use of arseme was forbidden 
in 1942 there are still survivors who suffer from the chronic effects of arsenic poisoning. ‘There 
is a full clinical account of the toxic effects of arsenic in 8O cases of polsonmg in vintagers 


Among these cases were 4 of skin cancer, 7 of bronchial cancer, 2 of hepatic malignant disease 


and 2 cases which were probably cancerous 

In the second part of the paper there is an account of arsenic potsonings in workers im the 
production of arsenic and its compounds and in occupations where arsenic ts used such as glass 
works, tanneries and as a pesticide in fruit and potato growing 


The experience of arsenic poisoning in wine growing is then compared with the experience 1 


other occupations. The extent of arsenic exposure ts considered with special mention of the 
amount of arsenic which was at one time contained in wine. On average there used to be between 
2 and 4 mg. of arsenic per liter and in summer vintagers drank 2-4 liters of wine daily 


There is a discussion of some of the medical industrial insurance problems which may arise 


in cases of arsenic poisoning in industry 


M. 
Buti. Hye 
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CANCER OF SKIN AND INTERNAL ORGANS By Arsenic. W. BRAUN, Deutsche med. 
Wehnschr. 83 :870-872; 881; 903-904 (May 16) 1958. 

In this paper the author first describes the different ways in which arsenic compounds may 
enter the body and become a danger to health. These are classified as (1) by medical treatment 
of skin diseases and blood conditions with arsenic, (2) by the industrial use of arsenic compounds 
in a wide variety of processes, and (3) by accidental ingestion as, for example, the widespread 
poisonings by arsenic in bread (Wurzburg, 1869), and in beer (Manchester and Liverpool, 
1901). This introduces a report on 16 cases of arsenical keratoses and melanoses in vine-dressers 
who had a long history of contact with arsenical preparations used in pest control, and who were 
treated during 1951-1957 in Heidelberg at the University Dermatological Clinic and the Czerny 
Hospital. The skin conditions are described with some photographs, but it was also found that 
9 of these patients had bronchial carcinoma, 1 had carcinoma of the biliary tract and 1 a 
malignant growth of the lymphatic nodes in the neck. In addition 5 of these patients had 
Bowen's disease (a pre-cancerous dermatosis). Of the remainder 2 patients had skin cancer 
only and 3 had no demonstrable cancer. These figures are compared with observations recorded 
in the years 1935-1942 during which period there were no cases of cancer among 11 vine-dressers 
who were treated for arsenical skin diseases. 

On the basis of the author’s own experience and on published reports which are quoted, the 
opinion is stressed that inorganic arsenic compounds should not be used in the treatment of skin 
disorders 

M. EF. 


PoIsoNnInG BY ARSENIDE Moroccan Miners. J. Ropier, Arch. mal. profess. 19 :132 
142 (March-April) 1958 

Some geological and mineralogical particulars of the cobaltiferous regions of Bou-Azzer 
and Graara in Morocco are given to introduce a clinical study of 99 Moroccan mine workers 
of whom 8&9 were men and 10 women. These workers may be exposed to the dust of or contact 
with the minerals smaltite (CoAse), skutterudite (CoAss) and others. The daily hours of work 
are on average about & but it is not possible to state an accurate figure for the number of years 
of exposure since the workers are frequently absent to look after their fields and herds and to 
attend festivities which are numerous. On their return to work it may not be possible for them 
to be employed at the job which they had been doing previously. The clinical report deals 
particularly with the effects of exposure to the minerals on the skin, the results of blood 
examination and the amounts of arsenic and of cobalt which are present in the blood and the 
urine. It was found that cobalt arsenide does not appear to cause an acute intoxication but a 
slight and chronic condition in which the evidence of arsenic poisoning masks effects which may 
be due to cobalt. 

Gastro-intestinal symptoms were relatively unimportant but a considerable number of workers 
complained of respiratory troubles. No severe nervous conditions were seen although a few 
cases of extensor paralysis occurred. The most important and frequent condition seen in the 
workers was palmar and plantar hyperkeratosis. Blood changes were frequently demonstrated 
and these comprised considerable reduction in the hemoglobin content with lessening of the red 
cell count and a leukopenia often combined with lymphocytosis. The amounts of cobalt and of 
arsenic in the blood and urine (and of arsenic in the hair) were in almost all instances found to 
he above the upper limits of the normal. No statistical evidence was found that these high figures 
were correlated with hyperkeratosis but there did appear to be an association between the high 
arsenic figures and the blood changes and in the case of high cobalt figures with lowered red 
cell counts 

M. 
Buti. 


“DiELDRIN’ PotsoNING IN MAN: A Report of 20 CAses OpserveD IN BOMBAY STATE. 
PareL and V. N. Rao, Brit. M. J. 1:919-921 (April 19) 1958. 


In Bombay State Dieldrin has been used in filariasis control work and recently for indoor 
r indoor 


residual spraying for control of malaria. In both programs a 50% Dieldrin wettable powder 


was used, but the strength of the final diluted suspension was 1.25% for malaria control and 2.5% 


for filariasis control. The rate of spraying was the same in both cases and the deposits were 2S 
and 56 mg. per sq. ft. (290 and 580 mg. per sq. meter) respectively. 
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This paper describes 20 cases of poisoning by Dieldrin among the men applying this insecticide 
in spray programs. There were approximately 105 workers applying the stronger concentration 
in the filariasis unit, and 10 cases of poisoning were observed among them. The malaria unit 
numbered 192 workers and there were 10 cases of poisoning among these men, roughly half 
the incidence of that in the filariasis unit. In the filariasis unit poisoning was seen 14 to 154 
days (average 57 days) after the first exposure to Dieldrin. In the malaria unit the cases 
occurred 60 to 116 days (average 99 days) after exposure had started. The spraying teams 
did not use protective clothing or masks, the personnel handled and mixed the powders with their 
bare hands, and washing with soap and water was not introduced until a later 
operations 


stage of the 


The symptoms showed a definite gradation, starting with giddiness, headache and twitching 
of muscles, and going on to convulsive attacks occurring up to several times a day, with loss 
of consciousness for periods of up to 2 hours) There was an absence of an “aura” and periodicity 
in the convulsive attacks. Most cases occurred during a second period of exposure and in one 
patient the first convulsion was noted 15 days after the last exposure 


Discussing the mode of action of Dieldrin, the authors envisage 3 possibilities: (1) A pro 
longed cumulative effect, with clinical manifestations finally brought about by a single heavy 
dose exceeding the threshold for the excretion or detoxication of Dieldrin in the body; (2) 
a cumulative deposition of Dieldrin in the system liable to be reactivated by physiological ot 
functional change in the body; (3) allergic manifestations 


P. J. R. CHALLEN 
tye 


AN APPRAISAL OF THE ANTIDOTAL Errecr or Nicotinic iN CHRONIC BENZENE 


CHLORIDE (BHC) INroxication iN Rars. M. WasserMANN, G. SANpDULESCU. HI 
Bertnzon, and V. Sava, Arch. mal. profess. 19:29-39 ( lan.-Feb.) 1958 


The introduction of new insecticides similar to BEEC and DDT in epidemiological practice 
and in modern agriculture has resulted in pathological etfeets in man. A clinical survey, under 
taken in 1950, of 118 persons engaged on malaria control measures elicited the presence ot 
cutaneous, alimentary and neurological disturbances following the use of BHIC. The present 
experiments carried out on white rats were designed to determine the effects of long-continued 
absorption of BHC and the antidotal action of nicotinic acid in chronic intoxication by this 
compound. The original should be consulted for full details 


concerning the experimental 
methods and the results 


The paper includes excellent illustrations of the histological studies 
BHC is a hydrochloric ester of inositol Cols (OH) and it exists in 16 to 18 isomeric forms, 
only 5 of which have so far been isolated. The toxic action which it exerts is attributed to the 
substitution of the gamma isomer for meso-inositol (the physiologically active form of imositol 
in the vitamin complex ) 

Daily oral administration of BHC in doses of 2.5 mg. per 100 em. body weight for 250 days 
produced definite toxic manifestations, including loss of 


weight, tome and clonic convulsions, 
instability of gait, and death 


Histological examination revealed cytoplasmic and nuclear changes, 
the former consisting of granular or coagulative degeneration and the latter of lysis and pyknosis 
Inflammatory lesions, identified by congestion and infiltration with plasma cells and eosinophils, 
were found in all organs, in addition to areas of parenchymatous necrosis confined, however, to 
the intestinal villi and the central portions of the hepatic lobules 

When the experiments were repeated but in addition to the BHC the rats received nicotinic 
acid in daily doses of 1.5 mg. per 100 gm. body weight, histological examination revealed that 


the pathological changes were much less evident in the intestines and liver and hardly at all in 


the other organs 


P. J. R. CHALLEN 
Buti. Hye 


\ Srupy oF Leap PoisontnG AND Its PREVENTION IN THE ORNAMENTATION OF GLASS 


JeNseN and H. Jensen, Arch. mal. profess. 18:673-676 (Novy.-Deec.) 1957 
The authors state that the ornamentation of glass has again become a verv active trade 


| 
in the Bordeaux region and that it is one in which lead is « xtensively used. Enamels containing 
lead borate and lead silicate are applied to the glass in 3 ways: by brush, by spray, and by the 
application of a powder which is dusted on to a glue base previously applied to the glass. The 
enamels are insoluble but nevertheless toxic because, in contact with wate r, they hydrolyse and 


liberate a certain amount of lead 
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An investigation of these processes has included periodic medical examinations of the exposed 
personnel and atmospheric sampling for lead. The sampling and analytical methods for lead 
are given in detail in the original and so are the results. 

In the enamel spraying department the concentrations of lead ranged from 0.08 mg. per 
cubic meter to 0.620 mg. per cubic meter (the maximum allowable concentration 1s 0.15 mg. 
per cubic meter), depending on the size of the article being decorated. Atmospheric sampling 
was carried out on 2 occasions in the department in which enamel powder is dusted on to the 
glassware and the concentrations of lead were 5.35 mg. per cubic meter and 2.80 mg. per cubic 
meter. 

The ventilation in these departments was improved and 1 particular operation, the removal 
by hand of enamel from faulty articles, was abolished. Subsequent atmospheric samples showed 
that the concentrations of lead had been reduced to below the maximum allowable concentration. 

experiments are being carried out on the use of lead-free enamels in the ornamentation of 
glass 

P. J. R. CHALLEN 
SULL. Hye. 


LEAD AND PoRPHYRINS IN BILE OF SATURNINE PATIENTS TREATED WITH CALCIUM VERSENATI 
G. Sarra and L. Morro, Med. lavoro 49 :376-384 (May) 1958. 

The English summary appended to the paper is as follows: 

“14 cases of saturnism were studied for lead content in urine, bile and feces during treat- 
ment with calcium versenate given for 3-4 days at the dose of 2 g daily by intravenous or 
oral administration. The lead content in the bile followed an ordinary pattern, i. e. a rapid 
increase. The increase was rather lower in bile than in the urine, as compared to initial values : 
in the bile the increase was 1, 3 to 6, 3 times the values obtained before treatment (in the 
urine up to 75 times). In the bile lead values higher than 2 mg/l were seldom found: larger 
amounts were found in urine in most cases. Fecal excretion is also increased: the increase 
is similar to that observed in the bile. The average increase of lead content in the bile and 
feces was almost the same for intravenous and oral administration of the drug. Urinary 
lead was much higher after intravenous administration, 

Corproporphyrins in the bile decrease after versenate treatment, as observed in urine. Bile 
excretion of protoporphyrin IX was scarcely influenced.” 

Buti. Hye 


\ Srupy oF ANTIMONY INTOXICATION IN THE MINES OF Morocco, J. Roprer and G. SouCHERE, 
Arch. mal. profess. 18:662-672 (Nov.-Dec.) 1957 


The first deposits of stibnite, SbeSs, the chief ore of antimony, were discovered in central 


Morocco in 1924. Since then many others have been discovered and the commercial production 
of mineral containing 45%-60% of antimony has risen from 516 tons in 1945 to 1,742 tons 
in 1951. This paper gives a brief description of the geographical characteristics of the mines 


in’ Morocco and of the working conditions within them. 

The effects of exposure to antimony have been thoroughly studied in persons handling 
antimony compounds in industry, but the study of such effects in miners of the ore has been 
negligible. This paper reports a clinical and biological study of 115 Moroccan miners, which 
includes estimations of antimony in blood, urine and hair, and the results of dust counts in 
the mines and analyses of antimony in the dust. Dust sampling was carried out with a thermal 
precipitator. The interested reader is advised to consult the original for full details of all the 
results 

The clinical effects which were discovered in the miners and which were thought to have 
resulted from exposure to antimony are classified as those of a mild chronic intoxication 
Only symptomatic effects were found and these consisted of headache, vertigo, insomnia, loss 
of appetite and muscular pains. Nearly half of the miners (44%) had a leukocyte count below 
6,000 per cubic millimeter and 47% had a red cell count below 4,000,000 per cubic millimeter. 
In 53% of the exposed persons the differential white count showed a relative lymphocytosis. 
No correlation was found to exist between the different types of work carried out by the 
miner and the blood counts and antimony values of urine, blood and hair; this is not surprising 
in view of the frequent changes of jobs of the miners within the mines. On the other hand 
there were significant differences in these values between miners working in different mines. 

The values of instituting preventive measures at the present time is doubtful because pro- 
duction is erratic and labor turnover and absenteeism are high. In the future, however, such 
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measures will be necessary, because of the increasing importance of mineral development in 
Morocco and because of impending changes in the social status of miners. Employers will be 
obligated to recruit a more skilled and stable labor force. The 2 main preventive measures will 


be the use of wet drilling methods and the setting up of a medical centre for the mines, where 
pre-employment and periodic medical examinations will facilitate the early diagnosis of in- 
toxication, 


P. J. R. CHALLEN 
Buti. Hye. 


PoIsoninc: 


BENIGN PNEUMOCONIOSIS Dur TO THE INHALATION OF THE PowbeR AND 

Fumes oF Tin. H. Oyancuren, P. Scutcer, E. Cruz, C. Guiyon, MATURANA, and 

A. VALENZUELA, Rev. méd. Chile 85 :685-695 (Dec.) 1957. 

The diagnosis of a patient with tin poisoning led to a survey of his place of work where 
9 other workers were found with the same complaint 

The paper contains a section on the literature of tin poisoning and a good bibliography 

In the place where the men worked, ores from Bolivia are refined. They are treated first 
with hydrochloric acid to extract the iron and later with vegetable charcoal, sodium borate 
and carbonate. Briquettes are made by mixing with sodium sulphite and caustic soda, and 
are melted in electric ovens to form bars of tin. Powdered tin in metallic form and fumes 
of tin oxide are present in the surrounding air. 

Intraperitoneal injection into guinea pigs of the mineral concentrate produced « non-fibrotic 
inert type of reaction as is shown in a photomicrograph but if the silica content of injected 
material exceeded 5% the inflammatory reaction was more severe and there were patches of 
necrosis 

3 radiological stages in the human patients are described: (1) some nodules in both lungs, 
(2) nodules throughout both lungs and (3) a radiological appearance like that of drops of 
lipiodol. X-ray photographs are reproduced. 

\ table shows the vital capacity and other details for 19 persons examined; 1 healthy, 8 
suspected, and 10° showing radiological evidence, of tin poisoning. In most cases physical 
examination revealed no abnormality and only 1 complained of cough. The blood sedimentation 
rates were normal as were, with 1 exception, the electrocardiograms 

It is concluded that inhaled inert particles of tin are trapped in the alveolar walls of the 
lung or in the lymphatic glands without leading to fibrosis but only to what L. U. Gardner 


termed benign pneumoconiosis 


ALLEN DALEY 
Buin. Hye 


THe Errect oF ALUMINUM AND OF ALUMINUM CONTAINING 5% OF QUARTZ IN THE LUNGS Ot 
Rars. EF. J. Kine, C. V. Harrison, C. P. Monanty, and M. YoGanruan, |. Path. & Bact 
75 :429-434, 1958. 
The intratracheal injection of 100 mg. of powdered aluminum into the lungs of rats caused 
a nodular fibrosis similar to that produced by the same or smaller amounts of quartz dust 
When a similar amount of powdered aluminum containing 5% quartz was injected, the fibrosis 


developed more rapidly and was more severe. This work does not show that aluminum has 


any antidotal effect on quartz 


Apstrs 


INpust. Hye. Die 


\ Sevective MerHop FoR THE DETERMINATION OF TETRACHLOROETHANE AND 


Appiication. K. Zsuran and Bera Varca, Magyar Kem. Lapja 12:267-268, 1957 

As tetrachloroethane is toxic when inhaled for a prolonged period, determination of it. in 
the atmospheres of factories using it is imperative. Boiling in ethyl aleohol under reflux for 
20 minutes with ammonia removes one chlorine atom. The chlorine is determined by mercur 
imetry, diphenylearbazol being used as an indicator. This method is rapid, simple, and 0.005 
mg/liter can be determined. The determination of the tetrachloroethane content of concentrated 


solvent mixtures is also possible by this method ly diluting it with ethyl alcohol mia known 


proportion 


CHem. Apsts 


INpust. Die 
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TECHNOLOGY OF Boron Hypripes. C. J. Mayor, Chem. Eng. Progr. 54:49-54 (March) 1958 

\ review of the history, properties, stability, preparation, toxicity, materials of construction, 
and patents is presented. According to accepted threshold limits, diborane is ten times as toxic 
as phosgene and a hundred times as toxic as hydrogen cyanide. From other figures it is con- 
cluded that the sense of smell should not be relied upon for detecting toxic concentrations of 
diborane or pentaborane. However, decaborane can be detected in concentrations near the 
toxic level. Emergency protection against inhalation of diborane may be obtained by using 
a chemical cartridge respirator containing active Hopealite. Cartridges of activated carbon 
are slightly less effective. For pentaborane, activated carbon is most effective, and for 
decaborane, silica gel is the best cartridge material. Activated carbon has been used with 
success for decaborane but is not considered quite as effective as silica gel. 

Inpust. Hye. Dic. 


ELECTROENCEPHALOGRAPHIC FINDINGS IN ACUTE CARBON MONOXIDE POISONING. MARGARET A. 
Lennox and I’. B. Perersen, Electroencephalog. & Clin. Neurophysiol. 10:63-68, 1958 
Electroencephalograms were obtained on 33 patients from the first to the 90th day after 

acute carbon monoxide poisoning. The patients were about equally divided as to sex, age 

(about half over and half under 50 years of age), duration of unconsciousness after arrival 

at the hospital (about half less than 6 hours). Five died and 14 recovered entirely. Eighteen 

patients had an abnormal electroencephalogram with extreme slowing in 10, marked in 3 and 
slight in 5. The incidence of electroencephalogram abnormality was highly correlated with 
the patient’s age, duration of unconsciousness and state of consciousness, being more frequent 
in patients above 50 years of age, in those with unconsciousness lasting more than 6 hours 
in the hospital, and in the presence of impaired consciousness. The incidence of electroenceph- 
alogram abnormality was higher in the first week after the acute poisoning than when more 
than a week had elapsed between the acute episode and the electroencephalogram. Of 20 patients 
with no or slight electroencephalogram abnormalities, 12 recovered fully and none died. Of 

13 patients with markedly abnormal electroencephalograms, 2 recovered fully and 5 died. 

Biot. Arsts. 
Inpust. Hye. Dic 


\ Srupy of tHe Tissue RESPONSE TO STERILE Deposits OF PARTICULATE MATERIAL. THOMAS 
L. SHERPING, VERNON C, GOLDIZEN, and Clayton S. Wuttre, Lovelace 
Foundation for Medical Education and Research, Albuquerque, N. Mex., Contract AT 
(29-1)-1242, AECU-3574. 

Thirty-seven. sterile) materials of common construction usage, common lubricants, and 
samples of wearing apparel were injected as finely divided particles into the subcutaneous 
soft tissues of guinea pigs, each in six different sites. At intervals of 3, 7, 14, 21, 30, 60, or 
90 days, an inoculation site of each material was excised, in toto, fixed, and examined micro- 
scopically. In addition, ten selected materials were injected into the liver and spleen and 
deposited on the omentum and mesentery of four guinea pigs for each material type. At 
intervals of 7, 14, 21 and 30 days, one of each group of four animals was sacrificed and a 
block of tissue containing the inoculum was removed from the tissues and organs, fixed, and 
examined histologically. The majority of materials induced only a mild and delayed inflam 
matory response followed by encapsulation at the end of 14 days and a relatively inert fibrous 
nodule produced by the 21st or 30th day. Copper particles incited a marked inflammatory 


response with abscess formation which persisted until the 90th day, although showing signs 


of subsiding at this time. Cadmium lesions were characterized by a peculiar zone of necrosis 
about the particle aggregate which persisted until the 60th day. Duraluminum of one type 
incited a pseudoneoplastic fibrous response. Axle grease, in the early stages, induced one of 
the most intense acute inflammations, in contrast to that produced by motor oil and ordinary 
lubricating grease, but the process had subsided and was fibrosed by the end of 30 days. 
NUCLEAR Sc. ABSTS 


Medicine and Surgery 


THe or Workers with IN 3° SWEDISH EXpLosives FACTORIES 
S. ForssMAN, N. MASreEvIEz, G. JOHANSSON, G. SUNDELL, O. WILANDER, and G. BostrOM, 
Arch. Gewerbepath. u. Gewerbehyg. 16:157-177, 1958. 

This paper is an account of the investigation of the health of 276 workers (174 male and 

102 female) employed in 3 Swedish explosives factories. The employees were fully examined 
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clinically, with x-ray examinations of heart and lungs, electrocardiographic studies and blood 
examinations. Analyses of the atmosphere for its nitroglycerin-nitroglycol content were carried 
out at different points in the factories. Records of sickness absence from work were studied 
The findings in this study are very fully described with many tables of numerical data. Al 
though complaints such as headache, palpitation and feelings of fatigue probably due to exposure 
to nitroglycerin-nitroglycol were relatively common, no evidence of any permanent deterioration 
of the health of these workers was obtained. Recommendations are made (1) for the medical 
examination of all workers before engagement, and yearly while in the employment, and (2) 
for regular air analyses with a view to securing a concentration of nitroglycerin-nitroglycol 
of less than 2-5 mg. per cubic meter 

\s preface to the study here described there is a short summary of some of the published 
literature on the effects of the nitro-compounds. These effects are: 


1) new employees and 
those returning to work after absence suffer from headache, giddiness and nausea for a few 
days; (2) when workers have been away from work for a day or more, some suffer from 
pain in the chest which radiates into the left arm and up into the neck and may be accompanied 
by severe sensations of fear; these symptoms usually disappear on taking a nitroglycerin prep 
aration; (3) an intolerance of alcohol is frequently complained of ; (4) im the last few years 


a number of cases of sudden death in nitro-workers have been recorded 


Bui. Hye 


THERAPY BY OXYGEN INHALATION IN CHRONIC LUNG Disease Parricunarty EMpHyseMA 
AND SEVERE Sivicosis, O. Zorn, Fo Frienorr, and K. Karrascu, Beitr 
Silikose-Forsch. 5121-35, 1958 
Oxygen inhalation is being used more and more in the clinical treatment of pulmonary 

and cardiac dyspnea, comatose states and in intoxications. It is even recommended by some 

of the laity for the restoration of over-fatigued athletes and motor drivers. It has been 
assumed that because oxygen is a normal constituent of the atmosphere its inhalation must be 
harmless, but this view has been shown to be untrue. If the administration of the was is 
uncritical and uncontrolled such symptoms or signs as giddiness, headache, weakness, confusion, 
disturbance of consciousness, alteration of heart rhythm and apnea may follow and some 
cases of coma and death have been experienced. Studies have demonstrated that these etfeets 
are due, not to a direct action of oxygen but to the sudden increase in the carbonic acid in 
the blood and the associated disturbance of the acid-base equilibrium 

In the present paper there is a detailed account with many tables and figures of the findings 
in an investigation of 47 patients suffering from chronic lung diseases to whom oxygen was 
administered for 10 to 30 minutes. During the inhalation electro-encephalographs and elec 
trocardiograms were recorded. Before the beginning and before the end of imbhalation arterial 
blood was taken for the determination of the oxygen pressure, oxygen saturation and carbonic 
acid content. Among the results of the investigation were changes im the electrocardiogram 
in 9 patients and a significant increase in the blood carbonic acid concentration on 23 occasions 

It is concluded to be most important that every patient who needs prolonged oxygen therapy 

should be “adjusted” to inhalation under medical control since individual sensibility to oxygen 


varies greatly. The most suitable method of oxygen treatment is considered to be by inhalation 


for 10 to 15 minutes 4 or 5 times a day 


Bui. Hye 


\rreMpts to IpDeNtIFY COAL, CARBON AND GRAPHITE IN LUNG Dust. H. Orro and H. Wainzer, 
Beitr. Silikose-Forseh, 53:37-48, 1958 
This is stated to be a new method of lung dust analysis complementary to the determination 
of total dust isolated by the formamide method and to the x-ray diffraction analysis of the 
dust ash or of that part of the ash which is insoluble in nitric acid. The method is based on 
the fact that the temperature of rapid oxidation increases in the series lignite, bituminous 
coal, anthracite and graphite 
at 200, 300, 400, up to 1,000 C. After each heating period the loss in weight is determined 
and plotted as the percentage of the weight which had remained 


For analysis the sample to be analysed is heated for 2 hours in a muttle kept successively 


at the previous (lower) 
temperature. Synthetic mixtures of equal parts of graphite and bituminous coal with maximum 
temperatures of decomposition of 500 and 800 C could be analyzed with an error of only 2% 


Soot from candles, animal charcoal and glanzkohle (vitrain-rich coal) all maximum 
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temperatures of combustion around 500 C and could therefore be distinguished from graphite 
(but not from each other). 

If the coal contains ash an allowance can be made for it by calculation. 

The method is based on the fact that one component must be nearly completely decomposed 
before the other begins to lose weight and in unfavourable cases 50 C intervals may have to 
be chosen. 

The paper describes the method and shows in form of graphs results with a few standard 
mixtures, but it does not deal with any application to lung dusts. 

3uLL. Hye. 


HYPERTENSION AND ARTERIOSCLEROSIS IN EXECUTIVE AND NONEXECUTIVE PERSONNEL. R. E. Let 

and R. F. Scunemer, J. A. M. A. 167:1447-1450 (July 19) 1958. 

Groups of executives and nonexecutives (white-collar workers with little or no executive 
responsibilities) of comparable age and sex were compared with regard to the incidence of 
hypertension and of arteriosclerotic disease. Contrary to expectation, the incidence of these 
diseases were found to be lower in the executive than in the nonexecutive group. Suggested 
explanations are that personnel reaching the executive level have better health in order to reach 
that level, that they can afford a better standard of living and medical care, and that they have 
learned to realize the value of “escape valves” and outside avenues of expression, such as hobbies. 

Inpust. Dicest 


OQcCUPATIONAL Disease Reports OF SyNovitis, Bursitis, TENOSYNOVITIS, AND OTHER IN 
FLAMMATORY Diseases oF Muscie, TENDON, AND Fascia, CALIFORNIA, JANUARY-JUNE 
1956. Srare oF CALIFORNIA DEPARTMENT OF PuBLIC HeALtH, BureEAU oF ApuLT HEALTH, 
2151 Berkeley Way, Berkeley 4, Calif., 1958. 

Nearly two-fifths of all 14,509 occupational disease reports recorded for California during 
the first six months of 1956 were reported to be synovitis, bursitis, tenosynovitis, and other 
inflammatory diseases of muscle, tendon, and fascia. These reports came from all industries 
and in almost all counties of the state. The data are tabulated according to industry, county, 
age, sex, and lost time. No significant differences are related to sex or age. About 37% of 
the reports record lost time; this proportion was 10% higher than that for all occupational 
diseases in 1956. The main purpose of this report is to serve as a first step in determining 
causes of the disease and providing remedial or preventive measures. 

INpust. Dices1 


PNEUMONOCONIOSIS (TALCOSIS) IN SoApsTtoNE Workers. A, AHLMARK, T. Bruce, and 
A. NystrOM, Nord. med. 59:287-288 (Feb. 20) 1958. 

The English summary appended to the paper is as follows: 

“Mining and processing of soapstone in Sweden are confined to two places and employ only 
about 100 men. The stone consists mainly of the minerals tale and chlorite. The occupational 
disease thereby produced is best described as talcosis. The writers describe 5 cases of mild 
pneumonoconiosis which were demonstrated after at least 20 years’ exposure, as a rule not 
until after more than 30 years. In no case was the working capacity affected.” 


PNEUMONOCONIOSIS IN) DistoMACcEoUS EARTH Workers. A. AHLMARK, BRUCE, 
A. NysrrOm, Nord. med. 59:289-290 (Feb. 20) 1958. 


The English summary appended to the paper is as follows: 

“Diatomaceous earth deposits in Sweden are exploited only in a few places and to a 
relatively limited extent. The writers report pneumonoconiosis in 3 men engaged in quarrying, 
drying and pulverizing diatomaceous earth. In all 3 > the disease had reached stage III 
(Johannesburg). Advanced pneumonoconiosis was present in 2 men after only 10° years’ 


exposure. Tuberculous complications were not demonstrable. All 3 were nevertheless totally 


disabled by their disease. In 1 man pneumonoconiosis was the main cause of death.” 


THe DrtaGNnosis or Leap PotsoNING BY THE Test OF ANALYSING THE URINE FoR LEAD 
AFTER ADMINISTRATION OF CALCIUM Di-SoptuM VeRSENATE. C. ALBAHARY, R. TRUHAUT, 
and C. Boupkne, Arch. mal. profess. 19:121-131 (March-April) 1958. 
In the introduction to the work described in this paper there is a statement of the amounts 
of lead found by different workers to be present in vegetable and animal food and in the 
tissues of normal human beings. The investigations consisted in the administration of CaEDTA 
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to persons who had not been subjected to the lead risk and to some who had been so subjected 
and gave evidence of possible or actual lead intoxication. After and during the period ot 
CaEDTA administration, which was continued for some days, the lead content of the urine 
was determined. From the findings which are fully described and discussed it is considered that 
the method provides an excellent test of whether lead intoxication is present or not depending 
on the level of lead content of the urine in unrecognized, suspected or atypical cases of lead 
intoxication as compared with the urinary lead level found in’ normal individuals. The 
CaEDTA was given in 4 different ways—by intravenous perfusion, by direct intravenous 
injection, by mouth and by aerosol inhalation. The advantages or drawbacks of these 4 
methods are fully considered with the conclusion, with reservations, that intravenous 
injection and aerosol inhalation are the best procedures to use in the test 

M. DeLarienp 

Bui. Hye 


Tue Optica, View or WorKers IN CARBON Mint (2Np. Revorr). S. KUWAHARA 
and T. Nakat, J. Se. Labour 34:375-382 (May) 1958 
The authors examined workers in a carbon disulphide mill. Subjective symptoms—fatigue, 
digestive disturbances, eye conditions and mental symptoms—were common, Lesions of the 
conjunctiva Cconjunetivitis, trachoma, “stupefaction of the cornea,” and delay of adaptation 
to light) were common, and anomalies of the disk and retina were also common, No central 
scotoma was found, but there were some cases of concentric contraction of the colour field 
No axial neuritis or inflammation round the optic nerve was detected 
The paper contains a number of tables, but the legends throughout are in the Japanese 
language. 
CHARLES WILCOCKS 
Buin. Hye 


Srupy oF THE LUNGS IN 52 Cases or Crronic) 
W. J. WitttraMs, Brit. J. Indust. Med. 15:84+-91 (April) 1958 


Distasi 


Of the 52 cases examined 49 were American and 3 British. 37 were studied by necropsy 


and 15 by biopsy. All were examples of the chronic form of beryllium disease. Death was 
due to cor pulmonale following increasing dyspnea. There were 34 men and 18 women, their 
ages ranging from 7 to 64 years. The majority had been occupied in industries handling 
beryllium but 10 were living near beryllium industrial plants, so-called “neighborhood” cases 
18, including 1 British, had been employed in the fluorescent lamp industry and 9 were con 
cerned with beryllium alloy. The histological lesion is a non-caseating sarcoid type of 
granuloma, histologically indistinguishable from Boeck’s  sareoid \ history of beryllium 
exposure and the demonstration of beryllium in tissue or urine are therefore essential for 
diagnosis. There was no difference between the British and the American eases. In addition 
to the granulomata, interstitial fibrosis was present in all instances. There were conchoidal 
bodies in 42% and birefringent crystals in 46%. In none of the cases was there evidence 
of neoplastic change nor was there any atypical cell proliferation which might be regarded 
as precancerous 


Buin. Hye 


OccurationaAL PotsoninGc. Deutsche med. Wehnsehr. 83-1323 1327; 1348 
(Aug. 1) 1958 


In this paper the author maintains that in many published reports on lead intoxication the 
diagnosis is not firmly based on adequate scientific evidence. It is sometimes customary to 
make this diagnosis only on the findings of an increase in the number of stippled cells and 
a lowering of the hemoglobin. Neither of these is specific since the former may occur during 
regeneration of the blood cells after severe anemias, in hemolytic jaundice and in poisoning 
by benzol, aniline derivatives, phenyl-hydrazine and various heavy metals. A lowered hemo 
globin value also is found in hypochromic anemias of many different origins. For the scientific 
determination of the existence of lead intoxication and if found its severity and for gauging 
its progress it may be necessary to carry out quantitative tests of lead in blood and urine and 
of coproporphyrin III in urine in addition. These tests are here described with an account 
of the precautions which must be taken in conducting them, their difficulties and the statistics! 
assessment of their numerical analytical results. It is pointed out that porphyrinuria is not 
specific for lead poisoning as it may occur in various diseases and in many poisonmngs (a 
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long list of these is given). Great emphasis is placed on the need for a strictly controlled and 
balanced diet throughout the period in which all these analyses are carried out with an 
account of the effect of different types of diet on the mobilization of lead from the bones 
or in causing the deposition of lead in the bones or in increasing the urinary coproporphyrin 
hecause some foods contain porphyrins. 
M. E. 
3ULL. Hye. 


On tHE Mope or Action or ANTISPASMOTICS IN Spastic Broncuitis, and 
Kk. KARRASCH, Beitr. Silikose-Forsch. 53:17-35, 1958 

The authors describe an investigation of 48 patients, 41 with spastic bronchitis and 7 with 
healthy lungs. Blood pressure, pulse rate, arterial Oz tension and saturation, COs tension 
and content and blood pH were measured before and 10 minutes after an intramuscular 
injection of 1 ce. of a 1:1,000 solution of epinephrine. No consistent change occurred in the 
Os» tension or saturation after adrenaline but both the COs content and tension decreased 
markedly in most cases while the pH of the blood correspondingly increased. After discussing 
the effect of adrenaline on the cardio-respiratory system the authors conclude that anti- 
spasmodics are chiefly of use where there is respiratory acidosis, and that oxygen should also 
be given to prevent a possible decrease in the arterial Oy saturation. 

I. T. T. Hicerns 
3ULL. Hye 
SeRYLLIUM Disease. |. B. SNeppon, Postgrad. M. J. 34:262-267 (May) 1958. 

This article appears in a symposium on sarcoidosis because of the difficulty in distinguishing 
that condition from a syndrome due to beryllium 

The pathology of beryllium disease and its diagnosis are discussed in some detail. The 
finding of beryllium in autopsy material finally determines the etiology. In life, a history of 
contact, with progressive deterioration in lung function, radiographic evidence of granuloma and 
a positive patch test to beryllium salts, are collectively almost conclusive. 

Skin sensitivity to beryllium is becoming increasingly recognized as a reliable diagnostic 
test. Yet because the disease is itself a sensitization phenomenon there is a possible risk that 
it may be activated by introducing even minute quantities of beryllium into the skin. 

The history of contact may be very difficult to obtain. It may be only extremely slight 
and have taken place a number of years before the patient presents with symptoms. A. brief 
history of a case is given where the only contact was in occasional washing of sheet metal 
of 2% beryllium copper over a period of 2 or 3 years. Sometimes the patient had scratched 
her hands on these sheets, but she had been away from even this slight contact for 5 years 
before skin and lung lesions were discovered. 

Treatment with corticotropin or cortisone is the only one of proven merit for beryllium 
disease 

T. O. GarLanpn 
3ULL. 


SuHoutp Recutar Cystoscopy Be INcLupDED IN THE Mepicat. SUPERVISION OF WORKERS IN 

H, Enriicuer, Zentralbl. Arbeitsmed. u. Arbeitsschutz 7 :299, 1957. 

There is a short discussion of the problem of regular cystoscopy and its drawbacks in the 
supervision of workers in amino-compounds. Great emphasis is placed on the value of the 
cytological examination of the urine by the method of Papanicolaou. Among the general 
recommendations for supervision which are made are (1) no person under the age of 35 years 
should be employed, (2) the discovery of microhematuria in a worker is not a reason for 
suspension from work since it is so frequently found as the result of conditions other than 
that of papilloma of the bladder; its presence should, however, lead to further investigation, 
(3) monthly urine examination for pathological constituents, (4) at least once a year cytological 
examination by the method of Papanicolaou should be carried out, and (5) evstoscopy should 
only be performed if one or other of the 2 previous tests (3) or (4) gives results suggestive 
of the presence of a tumor 

Buti. Hye 
OBSERVATIONS ON THE DOSAGE OF INTRAVENOUS CHELATING AGENTS. M. J. Seven, Antibiotic 
Med. 5:251-253 (April) 1958 

Reference is made to the use of calcium disodium ethylenediamine tetra-acetate intravenously 

in clinical medicine and to the toxic effects which can occur during the course of treatment 
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The author and his colleagues have been studying the effectiveness of another chelating 
agent, disodium N-hydroxyethylethylenediamine triacetate HEDTA) and its calcium chelate 
in the treatment of heavy metal storage diseases. These compounds have similar properties to 
disodium EDTA but with different chelating abilities for copper and iron. They recommend 
that the intravenous dosage of these agents be limited to 3 ym. for average size adults in any 
24-hour period, the dosage in children to be proportionately smaller. Larger amounts produced 
a variety of clinical signs and symptoms varying from marked fatigue, drowsiness, severe 
anorexia, nausea, nasal congestion, and frontal headache to a more definite clinical syndrome 
This syndrome involved the sudden onset of shaking chills within 4 to & hours after the end 
of infusion, with rapid development of high fever, severe back pain, muscle cramps, vomiting 
and urinary symptoms of frequency and urgency. The duration of symptoms was short, usually 
subsiding within 12 hours. There were no consistent and significant urinary findings, although 
transient 1 to 2+ albuminuria and hyaline casts did occur in some instances 

The 2 most imoprtant factors to be considered in the etiology of this reaction are (1) the 
depletion of 1 or more trace metals involved in specific enzyme systems, and (2) the toxicity 
of a specific metal chelate formed in the body 

P. J. Ro CHALLEN 
Buin. Hye 


Detection of Air-Borne Contaminants 


THe Conrro: or Mercury Merat in tHe Laporatory. O. Brooks and A. Hormes, 
United Kingdom Atomic Energy Authority, Research Group, Atomic Energy Research 
Establishment, Harwell, Berks, England, July, 1957 
Mercury toxicity studies and the deduced safe working level are reported. Precautions 

for laboratory handling and decontamination are suggested, and monitoring procedures are 

discussed, 
Sc. Apsts 

MetHops FoR THE Derection or Toxic Susstances iN Aik: Booker No. 13. MeRcURY AND 
Comprounps OF MekcuRY. MINISTRY OF & Narionar Service, H. Factory 
luspectorate, London, Her Majesty's Stationery Office, 1957 
This is a new addition to the well-known series of booklets on the detection of toxt 

substances in air which have hitherto been sponsored by the Department of Scientific and 

Industrial Research. 

The standard test prescribed will determine, separately if required, mercury in the form 
of vapor of the metal or of volatile compounds and mereury in the form of dust bearing the 
metal or its compounds. The air under test is drawn through a sampling tube containing a 
form of iodized active carbon which retains the vapor of mercury and its compounds, and a 
mineral-wool filter which traps any mereury-bearing dust. The active carbon and the filter 
are then removed from the sampling tube and are introduced into a specially designed ignition 
tube together with small quantities of sodium oxalate and iron powder. ‘The mereury and 
merecury-compounds are volatilized and are then swept along the tube by a stream of carbon 
monoxide generated by the decomposition of the sodium oxalate, and the tron powder ensures 
that only uncombined mercury vapor passes along the tube. At the end of the tube the 
mercury vapor reacts with a selenium-sulphide test paper to give a stain which is compared 
with a set of standards supplied with the booklet 

Full details are given of the apparatus, the preparation of test papers and the carrying out 
of the test. The apparatus is available commercially 

THOMAS Breprorp 
Buin. Hye 


Ventilation, Air Conditioning, and Engineering Control 
Low-Sprep Hor-Wike ANeMoMerER. |. Kemp, Heating, Pipe & Ait 

Cond. 302117 (July) 1958. 

\ simple and relatively inexpensive hot-wire anemometer for speeds below 6000 fpm= ts 
described. The velocity sensing element of the anemometer is made in the form of a small, 
hollow sphere, whose wall is uniformly heated by an electric current. As a resuht of the 
symmetric construction and heating of the element, the instrument becomes almost insensitive 
to flow direction over the full range of vaw and over a fairly wide range of incidence 

Circuitry and construction details are included 


\urHor’s SUMMARY 
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\ MINERALOGICAL ASSESSMENT OF THE Dust iN tHE Municu MINING Recion witH REF 

FRENCE THE PosstBLe OccurRENCE OF Sinicosts. M. LANpWEHR, Zentralbl. Arbeitsmed. 

u. Arbeitsschutz &:49-56 (March) 1958. 

The paper describes and illustrates the way in which a potential silicosis hazard is assessed 
according to the system evolved by Landwehr, for a particular region in which there are iron, 
coal, lead-zine, fluorspar and graphite mines and in which kieselguhir (diatomaceous earth) 
and tale are dried and ground 

The system is based on concentration of respirable dust, and on dust composition. The 
compositional factor is obtained by giving a “figure of merit” to each component, This figure 
varies from 1 for quartz to nil for caleite. The “figures of merit” which show a few changes 


from those used in 1947, are reproduced below : 


Mineral Figure of Merit 
1.0 
0.7, when Quartz > 25% 
(0.5, 25-6% 
Felspar, mica, chlorite, tale & 0.3. ” 5-1% 
similar silicates i 0.2. nil 
Clay 0.2, 
Ores, carbonates & sulphates, except 0.1 
calcite & gypsum 
Iron oxides & hydroxides & coal 0.01 
Caleite & gypsum 0 


The percentage of each component of the dust is multiplied by its figure of merit, and the 
values are added up. The sum is multiplied by the dust concentration value in mg. per cubic 
meter of respirable dust and the result is divided by 10. This gives the final “dust value” 
figure. Values below 50 are considered as innocuous, values about 100 require intensive dust 
control, (It is interesting to note that the “figure of merit” for coal has been reduced tenfold 
as compared with 1947.) 

The results for the different mines are given briefly and illustrated by photomicrographs of 
thin sections of the rocks or of rock powder compacts. In general the figures were low for 
the coal and iron mines, but higher for the fluorspar and lead zine mines. High values were 
found in diatomite drying and bagging and in tale sawing 

No medical results are given which would demonstrate the validity of the system, except 
for 2 observations: iron ore miners are said to have shown x-ray abnormalities which on 
autopsy did not show collagen under the polarizing microscope, and among fluorspar workers 
there was more silicosis than would have been expected, possibly, according to Landwehr, 
because of an aggravating effect of fluorspar on the action of quartz 

Buin. Hye 


Tur Turory or Dusr Drrostrion FROM A TURBULENT ATRSTREAM BY SEVERAL MECHANISMS 
I. G. Pereces, Safety in Mines Research Establishment, Portobello St., Sheffield, Research 
Rept. 144 (Feb.) 1958 
In experiments carried out in a small wind tunnel, with turbulent flow (J. G. Dawes and 

A. Slack, Bull Hyg. 30:521, 1955) the rate of deposition of coal dust on the sides, roof and 

floor had been measured in relation to the air-borne dust: concentration, 

It is explained in the paper under review how the observed rates of deposition could not be 
accounted for by thermal, electrical or inertia effects 

The rates of deposition on roof and floor are calculated relative to the rate on the sides, 
on the assumption that the process is one of diffusion with absorption at the walls and a con 
stant coefficient of diffusion, the value of which need not be known. 

By substituting in the theoretical equation the experimental values for the ratio of side 
deposition rate to air-borne concentration, the ratios of roof deposition to floor deposition are 
calculated for particles between 1 and & microns diameter. These figures are in good agreement 
with the corresponding experimental ratios, which suggests that the theory is valid 

In order to calculate the ratio of side deposition rate to air-borne concentration from. first 
principles it is necessary to consider the diffusion coefficient, 

It is shown that Brownian diffusion is far too small to account for the observed deposition 
and the required diffusion coetheient is identified with that for eddy diffusion in the air stream 
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In order to obtain the correct deposition rate it is necessary to assume that the eddy diffusion 
coefficient has the same value as in the main flow right up to the tube wall, that is inside the 
boundary layer. 

By making certain assumptions about the velocity and concentration profiles at the wall 
the diffusion coefficient is eliminated and the ratio of side deposition rate to the air-borne 
concentration is obtained in terms of the resistance coetlicient of the tube and a constant depend 
ing on the properties of the particles, in a way which is discussed 

The effects of eddy diffusion became appreciable for particles smaller than about 4 microns 
diameter 

Buin. Hye 


THE LonerrupinaL Disrersion oF Putses or Respiraste Dusr AND GaAs IN VENTILATED 

MINE WorkKINGs, Stupiep BY A RaApioactive Tracer TecuNnigue. |. R. Hopkinson and 

S. J. Leacu, Trans. Inst. Mining Engineers 117 683-702, 1958 

A pulse of fine dust in a mine airway mixes with the ventilating air and disperses longi 
tudinally as it is carried downstream. The dispersion is due to variations in air speed across 
the airway, and transverse turbulent diffusion opposes dispersion. “The phenomena of longi 
tudinal dispersion are of importance in connection with the dispersion and sampling of dust 
and fumes from shot-firing, and with the dilution of gases remaining after explosions. The 
study of these phenomena also provides fundamental information as to the nature of the flow 
of air in mine airways 

The authors investigated the longitudinal dispersions of pulses of radioactive tracer gas 
suddenly released in an underground roadway, by using Geiger counters spaced at intervals 
downwind of the position at which the gas was released. They made observations (7) with 
the roadway unobstructed, (it) with large obstructions, (ai) with the roadway arranged as 
a longwall face, and (iz) with the pulse propagating round a right-angle corner 

The experimental results are analyzed in the light of earlier theory, and are set out in 
graphic form. Rough working rules are given for calculating the lengthening of pulses ot 
respirable dust in coal mine conditions, and these may be applied to gases only when differences 
of density are negligible. Finally, the results are set out in a series of 10 clearly expressed 
conclusions. (This is an important paper.) 

THOMAS Brprorp 
Buin. Hye 


Accidents and Their Prevention: Protective Equipment 


Tuirty-Firtu ANNUAL Report oN Sarery Mines Researcu 1956. To RAMSsay, 
Direcror, Ministry oF Power, Safety Mines Research Establishment. London, Het 
Majesty's Stationery Office, 1958 

The firing of rounds by short-delay detonators in coal-mines has several advantages over 
single-shot firing, but a disadvantage is the possibility that an early shot in a round may open 

a break and thus expose a later shot in the same round to firedamp. To assist in the design of 

explosives and detonators that will give increased safety in delay-firinge a series of new tests 

representing the most dangerous conditions that may arise in practice is being set up 

Pulsified-infusion firing is becoming a valued technique where there is a practical advantage 
in blasting without undercutting. Recent tests have confirmed that in blastine off the solid the 
risk of ignition of gas or coal dust is negligible when the shothole is filled with water 

In the last decade, although there has not been a marked reduction in the number. of 
ignitions of gas, the severity of the explosions as measured by the number of casualties 
caused has been reduced. This may be due to some reduction in the size of accumulations of 
gas resulting from improved ventilation and gas control, and it seems likely that research on 
the movement of firedamp in mines and on the dispersal of accumulations will form a profitable 
supplement to the current research on the cause of ignition in mines 

In modern mining it is increasingly difficult to ensure the intimate mixing of coal dust 
with sufficient stone dust to guarantee protection against the propagation of an explosion 

For this reason new methods of preventing the propagation of an explosion are being investi 

gated. There are studies of the binding of coal dust by dilute solutions and by aerosols. Much 

work is being done on the improvement of methods and instruments for the study of explosions 


Continued attention is being given to the ignition of methane, especially by frietional sparking 
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The existing standards for breathing apparatus have been reviewed in the light of recent 
work on the physiology of respiration, and some proposed standards are based on the optimum 
chemical composition, temperature and humidity of the expired air and on the resistance of 
the breathing circuit to the flow of air 

In connexion with the fire hazard much effort has been devoted to fire fighting, and the 
foam-plug technique has been brought nearer to the stage when it will be suitable for use 
underground 

Important engineering and metallurgical research is reported. Among the projects to which 
work has been devoted are the study of light-weight roof bars and the development of rapid 
means of checking the soundness of welds 

In connexion with dust control and the pneumoconiosis hazard it is interesting to know that 
the automatic long-running thermal precipitator developed at the Mining Research Establishment 
is now available commercially. Experiments have been started with an automatic counting 
machine 

Statistics of pneumoconiosis among coal-miners have been analysed and the question whether 
the proportion of mine workers certified each year is an adequate measure of the true incidence 
of the disease in the various mining divisions is discussed. The conclusion is that only in South 
Wales has a stable state of certification been reached, so that it is not yet possible to use the 
available statistics to compare the true attack-rates of the disease in various districts. Studies 
have been made of the deposition, dispersion and mixing of respirable dust. A rotary wet 
collector designed to eliminate respirable dust from the exhaust of an underground vacuum 
cleaner has been tested. A new specification for the testing of drilling machines has been 
formulated. 

Short accounts of progress in the various investigations are included in the report, and there 
are synopses of 25 recent publications from the Safety in Mines Research Establishment. 


3ULL. HyG 


Legal Medicine 


SCHEME FOR THE ASSESSMENT OF PERMANENT IMPAIRMENT OF PHYSICAL CAPACITY FOR WorK 
IN Cases OF Stticosts. A. BatMes, J. Bourrer, Cazamtan, |. Fourcapr, E. Guyenor, 
and ©. Simonin, Montpellier méd. 52:228-234 ( Nov.) 1957. 
\ group of medical experts, representing regional medical colleges, met in’ Paris. in 
October, 1956, to determine standards which would ensure more uniform assessment of perma- 
nent impairment of physical capacity for work in patients suffering from. silicosis. After 
consideration of the report of a conference held at Nimes on 30 June 1956, they agreed that, 
to achieve the above purpose, it) was essential that all concerned should follow 
procedure. They outlined a suitable scheme, emphasizing that: 


(a) 


a common 


According to existing legislation in’ France compensation for occupational diseases 
depends not merely on the presence of the disease but on impairment of working capacity 
arising therefrom. 

(hb) In silicosis cases, tests of respiratory function, as a measure of working capacity, are 
not easily classified ; classification according to the actual lesion (radiological) is more practicable 
Cases were divided into 2 broad groups; those in which the disease existed alone and the others 


in which complications were present. 


The radiological changes were divided into & categories. These are described) verbally 
(Table A) together with the corresponding category according to the Cardiff-Douai classifi- 
cation. Similarly the experts described 5 stages of respiratory impairment (Table B) based 
on patients under the age of 50 vears, who were physically fit and free from nonsilicotic 
causes of hyspnea. By joming Tables A and B they prepared a form of ready-reckoner 
indicating for each radiological category, according to associated degree of respiratory im 
pairment, the appropriate percentage compensation award. In doing this the experts acknowl- 
edged that all cases could not be covered by such a simple device and indicated that anomalous 
groups (marked X) required special consideration, Furthermore, the ready-reckoner was to 
be used as a general guide, which examiners on occasion could set aside, but in such instances 
they should state precisely their reasons for this course 

Specimen Line from Scheme 
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Degree of Impairment of Respiratory Capacity 


(Assessment Per Cent) 


X-ray Category 
( Cardiff-Douai ) 


IV 5 5 X 
(3P) 
Cases of silicosis complicated by cardiac insufficiency, tuberculosis and spontaneous pneumo 
thorax are the subject of separate comment. Finally it is remarked that the medical referee 
may not always be able to make a decision at the first examination. In such instances further 
examination at a later date is necessary 
MbIKLEJOHN 
Hye 


Radioactive Substances and X-Ray 


A Survey oF SHor-Firring X-Ray Fivoroscores Locaren in New Sourm Wares. 

and H. M. Waarre, M. J. Australia 1:729-737 (May 31) 1958. 

This is a long article by 2 members of the Department of Public Health New South Wales 
who have examined pretty well every practical aspect of the modern absurdity embodied in 
x-ray fluoroscopes. The world’s literature on this subject is increasing as each country in turn 
finds it necessary to examine working conditions. The waste of time and money involved 
since the introduction of pedoscopes from the U.S. A. must be considerable and it will continue 
unless the use of the machines is forbidden. This may well be and in New South Wales the 
opinions evoked by the authors’ enquiries have elicited a strong feeling against these devices 
such as, “the machine is a useless and dangerous sales gimmick” or “it: should be abolished.” 
Our own Medical Research Council had the following to say in 1956: “The practice of routinely 
examining the feet by x-rays when fitting shoes is of dubious value it iS im our view 
hardly justifiable. We hope that the procedure will be abandoned, except when preseribed 
for orthopaedic purposes” (Bull Hyg. 3121054, 1956). The authors advocate, short of abolish 
ment, some sort of licensing system following the example of New York State, in May 1957, 
Nbolishment seems the wiser method of dealing with these “gimmicks.” 

S. Russ 
Bunn. bye 


B. E. Jones, and E. Ek. Smirva, Ministry of Health and Medical Research Couneil, Radio 
logical Protection Service, Sutton Surrey, Occup. Safety Health &:137 Cluly-Sept.) 1958 


PERSONNEL MONITORING FOR EXTERNAL RADIATION: A NATIONAL Service. |. Bo 


In adherence to recent changes in radiation protection requirements with respect: to the 
cumulative dose and the controlled area concepts, a national monitoring service has been 
organized by the Radiological Protection Service 

In the development of this service, consideration was given to the possible use of the 
pocket ionization chamber, the pocket dosimeter and the film badge dosimeter as means of 
determining external exposures to personnel in controlled areas on a national basis. It was 
concluded that the film badge system was the most practical system for use at this time. The 
Radiological Protection Service has developed a new film badge that contains IHford PM 1 and 
3 films with nylon, duraluminum, tin and cadmium (for thermal neutrons) filters to determine 
the energy correction factors for various types and energies of radiation. A fast neutron moni 
toring service is also made available with the use of nuclear emulsion plates 

The organization of the large seale radiation monitoring service is composed of four 
sections. The Distribution and Receiving Section is responsible for the transmission and recep 
tion of personnel exposure record cards which include the identified film packet. Control film 
are also dispatched by the above section to record non-personnel exposures to film while in 
shipment or storage prior to and after use. The Technical Section is responsible for the 
preparation of the film for dispatch; the inspection of exposed film for mechanical damage ; 
the processing; the standardizing; the coding; the densitometry and the estimation of the 
exposures. The Statistical and Reporting Section compiles the data in a punched card system 
to provide a quick analysis of the cumulative exposures and a history of personnel exposures 
for reporting and statistical purposes. The Follow-up Section provides a site survey service 


to analyze and to comment on unusual conditions as indicated by the film badge results 
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The staff requirements for the conduction of this National Service are approximately 9 
personnel per 1,000 films processed per week. The fast neutron service requires approximately 
1 person per 100 films processed per week. 

J. J. Fivzceracp 


SAFE HANDLING OF Boptes CONTALNING RADIOACTIVE Isoropes. National Bureau of Standards 
Handbook No. 65, July 10, 1958. 

This Handbook replaces Handbook No. 56, Safe Handling of Cadavers Containing Radio 
active [sotopes. The book is quite well written, spelling out explicitly the precautions necessary 
to safeguard physicians or funeral directors handling radioactive bodies. General “common 
sense” protective measures such as delaying the opening of a body recently injected with radio- 
nuclides are amplified by giving the time necessary for the material to decay to a low level. 

The Handbook pointed out that few radioactive bodies will appear in the near future 
Proper tagging of the body on suitable forms is mandatory regardless of the future opera- 
tions on the cadaver (autopsy or other procedures). A suitable form is suggested in the text 


R. Yover 


DECREASING RADIATION IN) PHOTOGLUOROGRAPHY LL. Ernspercer, Pub. Health Rep. 73: 
596-598 (July) 1958 
\ new type of photofluorographic film (PFG-470) requires an exposure period only halt 
as long as the earlier type (PF-470) to obtain a radiograph of the same density. Thus, the 
patient receives only one-half the radiation. If 3 mm. of aluminum filtration is added, the 
patient will receive half the radiation dose he would receive without it, with either type of 
film, even though the exposure time must be increased a third to obtain an image of given 
density. An example is given showing that the radiation dose with the new film and the filter 
will be only one-fourth of that received from the older type of film without the added filtration 
Conp. FROM AUTHOR’S SUMMARY 
Inpust. Hye. Dic 


CORRELATION Brerween Urantum Aik Dust Surveys AND URANIUM UrINE Data 
Hoover, Proc. Health Phys. Soe. 1:49-52, 1956 
There is good correlation between high air-borne activity present in incident exposures 
and the amount of uranium in the urine of employees involved 
Inpustr. Dic. 


DAMAGE TO OFFSPRING OF IRRADIATED WOMEN. IRWON HL. Herskowrrz, Progr. in Gynecology 
3 :374-384, 1957 
Possible radiation hazards to the developing fetus due to diagnostic and therapeutic ra 
diography are discussed. The pathological effects of radiation on the gonads are reviewed 
Nuciear Sc. ABsts 


PERSONNEL Prorecrion During Repark WorK IN CONTAMINATED AREAS. S. M. GoroDINSKY 

AND V. L. Sucnerpakov, Atomnaya Energiya 3:141-148, 1957. 

If repairs have to be carried out in radioactively contaminated areas, it is! necessary. to 
protect the personnel against y-radiation (by short working hours) and against their skin 
coming into contact with radioactive isotopes. This is done by protective clothing and face 
masks. The Russian protective suits LG-1l and LG-2 and the face masks ShB-1 and ShB-2 
are deseribed briefly 

NUucLEAR Sc. Apsts 
AN EXAMINATION OF THE CLINICAL AND EXPERIMENTAL DATA RELATING TO THE PosstBLt 

HAZARD TO THE ENDIVIDUAL OF SMALL Doses or Raptation. L. Fo LAmerton, Brit. J 

Radiol. 31 :229-239 (May) 1958 

\n immediate reduction in the amount of radiation received by patients during diagnostic 
radiography may be achieved by the universal application of relatively simple procedures, 


by ensuring adequate tube filtration, by the use of small cones, by minimizing screening time, 


and by the use of gonad shields. New developments in engineering and physics will allow 
smaller and smaller doses of radiation to be used. Physiological and pathological studies 
of the mechanisms of production of the late effects of radiation will lead to new insight into 
radiation dangers from diagnostic applications of radiation. 


NUCLEAR Sc. 
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ON THE oF RADIATION PRorecriOoN FROM A MepicaL Virwrotnr. 

HoLtTHuseN, Strahlentherapie 104:317-327, 1957. 

The dangers to which mankind is exposed through artificial radiation sources are dis 
cussed. Particular attention is paid to the charge of the human organism in consequence of 
medical application of rays, as well as to the importance of the international recommendations 
concerning the maximum admissible doses. The severe judgment of the dangers resulting 
from ionizing rays depends on the fact that the former conception of the existence of a 
threshold value of ray damage, and thus of a tolerance dose, had to be given up. The individual 
nature of the genetic ray damage entails a new kind of responsibility 

Nuc tear Se. Apsts 


INVESTIGATION OF RADIATION Dose IN THE LUNGS CAUSED BY RADON BEARING ATMOSPHERE 

Kart AurAND, ULrIcH JAcosr, and ALerep Scuraus, Strahlentherapre 

104 :345-354, 1957 

The authors report of a method for appraising the tissue dose in the respiratory tract by 
decay products of radon. This appraisement is of importance with a view to the questions 
of the natural radiation exposure as well as to questions concerning the protection against 
irradiation in uranium mining. By aid of experiments with Th-B-marked aerosols, the ques 
tion of resorption and of dispersion in the lungs is reported on. With autoradiographs of 
sections from the lungs of rats, the muIcroscopie dispersion of Th-B-marked room-aerosols 
is shown 

NUCLEAR Sc. Apsts 


ESTIMATION OF Dose (REM) rrom Trertum IN Bopy Water. JAMES N. P 
LAWRENCE, Los Alamos Scientific Laboratory, N. Mex. Contract W-7405-Eng 36, Nov. 15, 
1957 
\ detailed procedure is given for estimating the whole-body exposure from a known 

concentration of tritium in body water. The permissible body burden of 3.7 me, a 434 kg 

critical organ (total body water), and 1.7 RBE for tritium in the body are based on the 

accepted standards of 1956 

Nucieak Sc. ABStTs 


Some Errecrs or NUCLEAR RADIATION EXPOSURE ON THE oF THE Ritesus MONKEY 
A. A. McDoweLt and W. Lynn Brown, Austin, Texas, Radiobiological Laboratory, 
University of Texas, Dec. 4, 1957 
The behavior of Rhesus monkeys was studied after they had been exposed to nuclear 

radiation. Deficits were shown in nondirected locomotor activity and in object-directed actiy 

itv; an increment was shown in self-directed activity. This behavioral syndrome is comparable 
to that produced in monkeys by laboratory exposure to radiation 
Sc. ABsTs 


RApIATION Exvosure Aupitinc. M. R. KenNepy and G. W. Gasper, Knolls Atomic Power 

Laboratory, Schenectady, N. Y., Contract W-31-109-Fng 52, Dee. 15, 1957 

The methods in use at the Knolls Atomic Power Laboratory by the Health Physics group 
to complete a radiation exposure audit are discussed. This report includes discussions of pet 
sonnel monitoring equipment, calibration procedure, methods of evaluating a possible exposure 
to external radiation, and the manner in which a potential exposure to air-borne radioactive 
materials is estimated and evaluated 

NUCLEAR Sc. ABsts 


EXTERNAL ENVIRONMENTAL RADIATION MEASUREMENTS IN THE UNtrep States. L. Soton, 
W. M. Lowper, A. V. Zina, H. D. LeVine, He Biearz, and M. Kisensup, New York 
Operations Othee, Health and Safety Laboratory, AIC, 1958 
During the summer of 1957 1on chamber measurements were made of the external environ 


mental radiation in locations throughout the United States. The purpose of these measure 


ments was to establish the approximate range of population exposures to the penetrating 


radiation component, cosmic radiation, and terrestrial gamma radiation, but excluding terrestrial 
beta radiation. The natural levels encountered ranged from a low of &4 microroentgens/hour 
along the Pennsylvania Turnpike to a high of 38.6 microroentgens/hour at the summit of 


Pikes Peak. Among the major United States cities visited, Denver, Colorado exhibited the 
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highest radiation levels with a range of 16.6 to 22.4 microroentgens/hour. Elevated levels 
associated with fall-out from nuclear weapons tests, were encountered in eastern Arkansas and 
the Black Hills of South Dakota. The results of this survey are compared with the estimates 
of other investigators; including, the measurements of Hess, Neher, Compton, and the calcula- 
tions of Burch and Libby. 


Sc. ABsts. 


MECHANISMS OF THE AcTiION OF JonIzING RADIATION. G. S. STRELIN, 
Radiol. 1:27-35, 1956 


Selective suppression of the processes of physiological and reparative regeneration is a 
characteristic feature of the biological action of ionizing radiation. This feature may be 
demonstrated in very diverse biological material. Lesions caused by irradiation may be clearly 
seen morphologically during regeneration. Radiation lesions not only appear during the proc- 
ess of regeneration but also disappear, and normal tissue is restored. The varying ability 
of tissues to repair radiation lesions is due to their inherent activity of physiological regenera- 
tion, and is determined by correlation between the sensitivity of the tissues and changes in 
the strength of the dose of irradiation, This conclusion is confirmed by a number of facts 
but cannot yet be considered completely proved. 


NUCLEAR Sc. ABSTS 


News and Comment 


ANNOUNCEMENTS 


Thirteenth International Congress on Occupational Health.—Physicians, nurses, in- 
dustrial hygienists, and representatives from more than 40 countries will attend the 13th 
International Congress on Occupational Health, to be held July 25-29, 1960, at the Hotel 
Waldorf-Astoria, New York. Prevention is the major theme of this Congress. 

New and old problems will be discussed. Valuable knowledge will be shared in the following 
aspects of occupational health: administrative methods, medical and surgical practices, educa- 
tion and training, social and legal aspects, work physiology and psychology, environmental factors 
in health, environmental hygiene, and hazards of specific industries 

Plan now to attend. Occupational health knows no geographic boundaries. For information 
write to Dr. Robert KE. Eckardt, Secretary-General, P.O. Box 51, Linden, N. J 

Persons who wish to present papers at this Congress on any of the subjects listed above 
should obtain detailed information by writing promptly to Dr. Irving R. Tabershaw, Chairman 
of the Scientific Program Committee, International Congress on Occupational Health, 375 
Park Ave., New York 
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Toxicology Studies for the 

Pharmaceutical, Pesticide, and 0° 
Industries (acute and chronic) 

Con Projects and Consultation. 
Write for price schedule and 


information on other services 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. Box 2217-Q *° MADISON 1, WISCONSIN 


WISCONSIN 
ALUMNI 
RESEARCH 
FOUNDATION 
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THE AMERICAN MEDICAL ASSOCIATION 
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Here’s optimum protection 
against excessive noise 


New Noisefoe Mark II: 


Ear Protector 


joint development of Radio 
Corporation of America 
and Mine Safety 
Appliances Company 
brings you these specific 
advantages: 


® maximum attenuation, minimum weight 
and pressure 

®@ stylized appearance encourages wearer 
acceptance 

®@ durable plastic cycolac ear cup fits 99% 
of all wearers 

® seal flange contours insure positive 
acoustic seal 

@ replacement parts available and easy 
to assemble 

® complete assembly cleans easily with 
soap and water 


M-S-A Ear Defenders:" 


scientifically designed for 
accurate fit in ear canal. 
This inexpensive solution 
to damaging industrial 
noise effects delivers these 
additional wearer -benefits: 


@ available now in five sizes 

®@ perfect fit for every user 

@ lightweight, comfortable 

®@ quickly inserted or removed 


@ easy to keep clean 
@ convenient carrying case 


Send for new bulletin for complete details. Write: Mine Safety Appliances Company, 
201 North Braddock Avenue, Pittsburgh 8, Pennsylvania. Mine Safety Appliances Co. 
of Canada, Ltd., 500 MacPherson Avenue, Toronto 4, Ontario. 


Every day —in many ways— MSA products safeguard millions of lives 
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